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CROSS-REFERENCES TO RELATED APPLICATIONS 



This application claims priority to and is a continuation-in-part of USSN 



09/393,634, filed September 10, 1999, which is herein incorporated by reference in its 



This invention was made with government support under Grant No. 5R01 
DC03 160, awarded by the National Institutes of Health. The government has certain 
15 rights in this invention. 



The invention provides isolated nucleic acid and amino acid sequences of 
taste cell specific G-protein coupled receptors, antibodies to such receptors, methods of 
20 detecting such nucleic acids and receptors, and methods of screening for modulators of 
taste cell specific G-protein coupled receptors. 



25 chemotransduction in animals (see, e.g., Margolskee, BioEssays 15:645-650 (1993); 

Avenet & Lindemann, J. Membrane Biol 1 12:1-8 (1989)). Gustatory signaling is found 
throughout the animal kingdom, from simple metazoans to the most complex of 
vertebrates; its main purpose is to provide a reliable signaling response to non-volatile 
ligands. Each of these modalities is though to be mediated by distinct signaling pathways 

30 mediated by receptors or channels, leading to receptor cell depolarization, generation of a 
receptor or action potential, and release of neurotransmitter at gustatory afferent neuron 
synapses (see, e.g., Roper, Ann. Rev. Neurosci. 12:329-353 (1989)). 



entirety. 
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STATEMENT AS TO FEDERALLY SPONSORED RESEARCH AND 

DEVELOPMENT 



FIELD OF THE INVENTION 



BACKGROUND OF THE INVENTION 



Taste transduction is one of the most sophisticated forms of 
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Mammals are believed to have five basic taste modalities: sweet, bitter, 
sour, salty, and umami (the taste of monosodium glutamate) (see, e.g., Kawamura & 
Kare, Introduction to Umami: A Basic Taste (1987); Kinnamon & Cummings, Ann. Rev. 
Physiol. 54:715-731(1992); Lindemann, Physiol Rev. 76:718-766 (1996); Stewart et al, 
5 Am. J. Physiol. 272:1-26 (1997)). Extensive psychophysical studies in humans have 
reported that different regions of the tongue display different gustatory preferences (see, 
e.g., Hoffinann, Menchen. Arch. Path. Anat. Physiol. 62:516-530 (1875); Bradley et al, 
Anatomical Record 212: 246-249 (1985); Miller & Reedy, Physiol. Behav. 47:1213-1219 
(1990)). Also, numerous physiological studies in animals have shown that taste receptor 
10 cells may selectively respond to different tastants (see, e.g., Akabas et ah, Science 

242:1047-1050 (1988); Gilbertson et al, J. Gen. Physiol. 100:803-24 (1992); Bernhardt 
etal.,J. Physiol. 490:325-336 (1996); Cummings etal,J. Neurophysiol 75:1256-1263 
- J (1996)). 

m In mammals, taste receptor cells are assembled into taste buds that are 

1:3 ' 15 distributed into different papillae in the tongue epithelium. Circumvallate papillae, found 

at the very back of the tongue, contain hundreds (mice) to thousands (human) of taste 
ilJ buds and are particularly sensitive to bitter substances. Foliate papillae, localized to the 

q posterior lateral edge of the tongue, contain dozens to hundreds of taste buds and are 

^ particularly sensitive to sour and bitter substances. Fungiform papillae containing a 

FU 20 single or a few taste buds are at the front of the tongue and are thought to mediate much 

p of the sweet taste modality. 

Each taste bud, depending on the species, contains 50-150 cells, including 
precursor cells, support cells, and taste receptor cells (see, e.g., Lindemann, Physiol. Rev. 
76:718-766 (1996)). Receptor cells are innervated at their base by afferent nerve endings 
25 that transmit information to the taste centers of the cortex through synapses in the brain 
stem and thalamus. Elucidating the mechanisms of taste cell signaling and information 
processing is critical for understanding the function, regulation, and "perception" of the 
sense of taste. 

Although much is known about the psychophysics and physiology of taste 
30 cell function, very little is known about the molecules and pathways that mediate these 
sensory signaling responses (reviewed by Gilbertson, Current Opin. NeurobioL 3:532- 
539 (1993)). Electrophysiological studies suggest that sour and salty tastants modulate 
taste cell function by direct entry of H + and Na* ions through specialized membrane 
channels on the apical surface of the cell. In the case of sour compounds, taste cell 
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depolarization is hypothesized to result from H* blockage of K + channels (see, e.g., 
Kinnamon et aL, Proc. Natl Acad. Sci. USA 85: 7023-7027 (1988)) or activation of pH- 
sensitive channels (see, e.g., Gilbertson et al,J. Gen. Physiol. 100:803-24 (1992)); salt 
transduction may be partly mediated by the entry of Na + via amiloride-sensitive Na + 
5 channels (see, e.g., Heck et aL, Science 223:403-405 (1984); Brand et al, Brain Res. 207- 
214 (1985); Avenet etaL, Nature 331: 351-354 (1988)). 

Sweet, bitter, and umami transduction are believed to be mediated by G- 
protein-coupled receptor (GPCR) signaling pathways (see, e.g., Striem et al, Biochem. J. 
260:121-126 (1989); Chaudhari et al.,J. Neuros. 16:3817-3826 (1996); Wong et aL, 

10 Nature 381 : 796-800 (1996)). Confusingly, there are almost as many models of signaling 
pathways for sweet and bitter transduction as there are effector enzymes for GPCR 
cascades (e.g., G protein subunits, cGMP phosphodiesterase, phospho lipase C, adenylate 
cyclase; see, e.g., Kinnamon & Margolskee, Curr. Opin. Neurobiol 6:506-513 (1996)). 
However, little is known about the specific membrane receptors involved in taste 

15 transduction, or many of the individual intracellular signaling molecules activated by the 
individual taste transduction pathways. Identification of such molecules is important 
given the numerous pharmacological and food industry applications for bitter antagonists, 
sweet agonists, and other modulators of taste. 

One taste-cell specific G protein that has been identified is called 

20 Gustducin (McLaughin et al. y Nature 357:563-569 (1992)). This protein is proposed to 
be involved in the detection of certain bitter and sweet tastes since gustducin knockout 
mice show decreased sensitivity to some sweet and bitter tastants (Wong et aL, Nature 
381:796-800 (1996)), and because gustducin is expressed in a significant subset of cells 
from all types of taste papillae (McLaughin et aL, Nature 357:563-569 (1992)). In 

25 addition, gustducin can be activated in vitro by stimulating taste membranes with bitter 
compounds, likely through the activation of bitter receptors (Ming et al, PNAS 95:8933- 
8938 (1998)). 

Recently, two novel GPCRs were identified and found to be specifically 
expressed in taste cells. While these receptor proteins, called TR1 and TR2, appear to be 
30 directly involved in taste reception (Hoon et aL, Cell 96:541-551 (1999)), they are only 
expressed in a fraction of mammalian taste receptor cells. For example, neither of the 
genes are extensively expressed in Gustducin-expressing cells. Thus, it is clear that 
additional taste-involved GPCRs remain to be discovered. 
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Genetic studies in mammals have identified numerous loci that are 
involved in the detection of taste. For example, psychophysical tasting studies have 
shown that humans can be categorized as tasters, non-tasters, and super-tasters for the 
bitter substance PROP (6-n-propylthiouracil), and that PROP tasting may be conferred by 
5 a dominant allele, with non-tasters having two recessive alleles and tasters having at least 
one dominant allele (see Bartoshuk et aL, Physiol Behav 56(6):1 165-71; 58:203-204 
(1994)). Recently, a locus involved in PROP tasting has been mapped to human interval 
5pl5 (Reed et a/., Am. J. Hum. Genet., 64(5):1478-80 (1999)). The PROP tasting gene 
present at the 5pl5 locus has yet to be described, however. 
10 In addition, a number of genes involved in taste have been mapped in 

mice. For example, a cluster of genes involved in bitter-taste detection has been mapped 
to a region of chromosome 6 in mice (Lush et al., Genet Res. 66:167-174 (1995)). 

^ The identification and isolation of novel taste receptors and taste signaling 

molecules would allow for new methods of pharmacological and genetic modulation of 

O 15 taste transduction pathways. For example, the availability of receptor and channel 

molecules would permit the screening for high affinity agonists, antagonists, inverse 

! y agonists, and modulators of taste cell activity. Such taste modulating compounds would 

a be useful in the pharmaceutical and food industries to customize taste. In addition, such 

taste cell specific molecules can serve as invaluable tools in the generation of taste 

[y 20 topographic maps that elucidate the relationship between the taste cells of the tongue and 

a taste sensory neurons leading to taste centers in the brain. 



SUMMARY OF THE INVENTION 
The present invention thus provides novel nucleic acids encoding a family 
25 of taste-cell specific G-protein coupled receptors. These nucleic acids and the 

polypeptides that they encode are referred to as the "T2R" family of G-protein coupled 
taste receptors. These receptors are also referred to as the "SF" family of G-protein 
coupled taste receptors. This novel family of GPCRs includes components of the taste 
transduction pathway. In particular, members of this family are involved in the detection 
30 of bitter tastes. 

In one aspect, the present invention provides a method for identifying a 
compound that modulates taste signaling in taste cells, the method comprising the steps 
of: (i) contacting a taste transduction G-protein coupled receptor polypeptide with the 
compound, the polypeptide comprising at least about 50% amino acid identity to a 
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sequence selected from the group consisting of SEQ ID NO:166, SEQ ID NO:167, SEQ 
ID NO:168, SEQ ID NO:169, SEQ ID NO:170, and SEQ ID NO:171; and (ii) 
determining the functional effect of the compound upon the polypeptide. 

In another aspect, the present invention provides a method for identifying a 
5 compound that modulates taste signaling in taste cells, the method comprising the steps 
of: (i) contacting a taste transduction G-protein coupled receptor polypeptide with the 
compound, the polypeptide comprising greater than about 60% amino acid sequence 
identity to a sequence selected from the group consisting of SEQ ID NO:l, SEQ ID 
NO:3, SEQ ID NO:5; SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 11, SEQ ID NO: 13, 

SEQ ID NO:22, SEQ 
ID NO:32, SEQ ID 
NO:40, SEQ ID 
NO:48, SEQ ID 
NO:55, SEQ ID 
NO:62, SEQ ID 
NO:68, SEQ ID 
NO:73, SEQ ID 
NO:79, SEQ ID 
NO:89, SEQ ID 
NO:99, SEQ ID 

,|5 NO:101, SEQ ID NO:103, SEQ ID NO:105, SEQ ID NO:107, SEQ ID NO:109, SEQ ID 

NO:lll,SEQIDNO:113, SEQIDNO:115, SEQIDNO:117, SEQIDNO:119, SEQ ID 
NO:121, SEQ ID NO:123, SEQ ID NO:125, SEQ ID NO:127, SEQ ID NO:129, SEQ ID 
NO:131, SEQ ID NO:133, SEQ ID NO:135, SEQ ID NO:137, SEQ ID NO:139, SEQ ID 
25 NO:141, SEQ ID NO:143, SEQ ID NO:145, SEQ ID NO:147, SEQ ID NO:149, SEQ ID 
NO:151, SEQ ID NO:153, SEQ ID NO:155, SEQ ID NO:158, SEQ ID NO:160, SEQ ID 
NO: 162, and SEQ ID NO: 164; and (ii) determining the functional effect of the compound 
upon the polypeptide. 

In another aspect, the present invention provides a method for identifying a 
30 compound that modulates taste signaling in taste cells, the method comprising the steps 
of: (i) contacting a polypeptide comprising an extracellular domain or transmembrane 
region, or combination thereof, of a taste transduction G-protein coupled receptor with the 
compound, the extracellular domain or transmembrane region comprising greater than 
about 60% amino acid sequence identity to the extracellular domain or transmembrane 

5 
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10 SEQIDNO:15,SEQIDNO:17, 
ID NO:24, SEQ ID NO:26, SEQ 
NO:33, SEQ ID NO:35, SEQ ID 
NO:42, SEQ ID NO:44, SEQ ID 
NO:49, SEQ ID NO:50, SEQ ID 

15 NO: 56, SEQ ID NO: 58, SEQ ED 
NO:64, SEQ ID NO:65, SEQ ID 
NO:69, SEQ ID NO:70, SEQ ID 
NO:74, SEQ ID NO:75, SEQ ID 
NO:81, SEQ ID NO:83, SEQ ID 

20 NO:91 , SEQ ID NO:93, SEQ ID 



SEQ ID NO:19, SEQ ID NO:21, 
ID NO:28, SEQ ID NO:30, SEQ 
NO:37, SEQ ID NO:39, SEQ ID 
NO:46, SEQ ID NO:47, SEQ ID 
NO:51, SEQIDNO:53, SEQ ED 
NO:59, SEQ ED NO:60, SEQ ED 
NO:66, SEQ ID NO:67, SEQ ED 
NO:71, SEQ ED NO:72, SEQ ED 
NO:76, SEQ ED NO:77, SEQ ED 
NO:85, SEQ ED NO:87, SEQ ED 
NO:95, SEQ ED NO:97, SEQ ED 



region of a polypeptide comprising a sequence selected from the group consisting of SEQ 
ID NO:l, SEQ ID NO:3, SEQ ID NO:5; SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 11, 
SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO:21, SEQ 
ID NO:22, SEQ ID NO:24, SEQ ID NO:26, SEQ ID NO:28, SEQ ID NO:30, SEQ ID 
5 NO:32, SEQ ID NO:33, SEQ ID NO:35, SEQ ID NO:37, SEQ ID NO:39, SEQ ID 
NO:40, SEQ ID NO:42, SEQ ID NO:44, SEQ ID NO:46, SEQ ID NO:47, SEQ ID 
NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:53, SEQ ID 
NO:55, SEQ ID NO:56, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID 
NO:62, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ED NO:67, SEQ ID 

10 NO:68, SEQ ID NO:69, SEQ ID NO:70, SEQ ID NO:71, SEQ ED NO:72, SEQ ID 
NO:73, SEQ ID NO:74, SEQ ID NO:75, SEQ ID NO:76, SEQ ID NO:77, SEQ ID 
NO:79, SEQ ED NO:81, SEQ ID NO:83, SEQ ID NO:85, SEQ ID NO:87, SEQ ID 
NO:89, SEQ ID NO:91, SEQ ID NO:93, SEQ ID NO:95, SEQ ID NO:97, SEQ ID 
NO:99, SEQ ED NO:101, SEQ ID NO:103, SEQ ID NO:105, SEQ ID NO:107, SEQ ID 

15 NO:109,SEQIDNO:111, SEQIDNO:113, SEQIDNO:115, SEQIDNO:117, SEQ ID 
NO:119, SEQ ED NO:121, SEQ ID NO:123, SEQ ID NO:125, SEQ ED NO:127, SEQ ID 
NO:129, SEQ ID NO:131, SEQ ID NO:133, SEQ ID NO:135, SEQ ED NO:137, SEQ ED 
NO:139, SEQ ID NO:141, SEQ ID NO:143, SEQ ID NO:145, SEQ ID NO:147, SEQ ID 
NO:149, SEQ ID NO:151, SEQ ID NO:153, SEQ ID NO:155, SEQ ED NO:158, SEQ ID 

20 NO: 1 60, SEQ ID NO: 1 62, and SEQ ED NO: 1 64; and (ii) determining the functional effect 
of the compound upon the extracellular domain or transmembrane region. 

In one embodiment, the polypeptide has G-protein coupled receptor 
activity. In another embodiment, the functional effect is a chemical effect. In another 
embodiment, the functional effect is a physical effect. In another embodiment, the 

25 functional effect is determined by measuring binding of the compound to an extracellular 
domain of the polypeptide. In another embodiment, the functional effect is determined by 
measuring radiolabeled GTP binding to the polypeptide. In another embodiment, the 
polypeptide is recombinant. In another embodiment, the polypeptide comprises an 
extracellular domain or transmembrane region or a combination of an extracellular 

30 domain and transmembrane region that is covalently linked to a heterologous polypeptide, 
forming a chimeric polypeptide. In another embodiment, the polypeptide is linked to a 
solid phase, either covalently or non-covalently. In another embodiment, the polypeptide 
is from a rat, a mouse, or a human. 
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In another embodiment, the polypeptide is expressed in a cell or a cell 
membrane. In another embodiment, the cell is a eukaryotic cell. In another embodiment, 
the functional effect is measured by determining changes in the electrical activity of a cell 
expressing the polypeptide. In another embodiment, the functional effect of the 
5 compound upon the polypeptide is determined by measuring changes in intracellular 

cAMP, cGMP, IP3, or Ca 2+ in a cell expressing the polypeptide. In another embodiment, 
a change in intracellular Ca 2+ in the cell is detected by detecting FURA-2 dependent 
fluorescence in the cell. In another embodiment, the cell is a eukaryotic cell. In another 
embodiment, the cell is an HEK-293 cell. In another embodiment, the polypeptide is a 

10 fusion protein comprising at least about 20 consecutive N-terminal amino acids of a 

rhodopsin protein. In another embodiment, the rhodopsin protein is a bovine rhodopsin. 
In another embodiment, the cell comprises Gal 5. In another embodiment, the 
polypeptide is expressed in a cell, and the polypeptide is contacted with the compound in 
the presence of a bitter tastant, wherein a difference in the functional effect of the bitter 

15 tastant on the cell in the presence of the compound and the functional effect of the bitter 
tastant on the cell in the absence of the compound indicates that the compound is capable 
of modulating taste signaling in taste cells. 

In another embodiment, the polypeptide comprises an amino acid sequence 
selected from the group consisting of SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:5; SEQ 

20 ID NO:7, SEQ ID NO:9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID 
NO: 17, SEQ ID NO: 19, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:24, SEQ ID 
NO:26, SEQ ID NO:28, SEQ ID NO:30, SEQ ID NO:32, SEQ ID NO:33, SEQ ID 
NO:35, SEQ ID NO:37, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:42, SEQ ID 
NO:44, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID 

25 NO:50, SEQ ID NO:51, SEQ ID NO:53, SEQ ID NO:55, SEQ ID NO:56, SEQ ID 
NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:62, SEQ ID NO:64, SEQ ID 
NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, SEQ ID 
NO:70, SEQ ID NO:71, SEQ ID NO:72, SEQ ID NO:73, SEQ ID NO:74, SEQ ID 
NO:75, SEQ ID NO:76, SEQ ID NO:77, SEQ ID NO:79, SEQ ID NO:81, SEQ ID 

30 NO:83, SEQ ID NO:85, SEQ ID NO:87, SEQ ID NO:89, SEQ ID NO:91, SEQ ID 
NO:93, SEQ ID NO:95, SEQ ID NO:97, SEQ ID NO:99, SEQ ID NO:101, SEQ ID 
NO:103, SEQ ID NO:105, SEQ ID NO:107, SEQ ID NO:109, SEQ ID NO:l 11, SEQ ID 
NO: 113, SEQ ID NO: 11 5, SEQ ID NO: 11 7, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID 
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NO:123, SEQ ID NO:125, SEQ ID NO:127, SEQ ID NO:129, SEQ ID NO:131, SEQ ID 
NO:133, SEQ ID NO:135, SEQ ID NO:137, SEQ ID NO:139, SEQ ID NO:141, SEQ ID 
NO:143, SEQ ID NO:145, SEQ ID NO:147, SEQ ID NO:149, SEQ ID NO:151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, and SEQ 
5 ID NO: 164. 

In another aspect, the present invention provides an isolated nucleic acid 
encoding a taste transduction G-protein coupled receptor, the receptor comprising greater 
than about 50% amino acid sequence identity to a sequence selected from the group 
consisting of SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ 

10 IDNO:170, and SEQ ID NO: 171. 

In another aspect, the present invention provides an isolated nucleic acid 
encoding a taste transduction G-protein coupled receptor, wherein the nucleic acid is 
amplified by primers that selectively hybridize to the same sequence as degenerate primer 
sets encoding amino acid sequences selected from the group consisting of SEQ ID 

15 NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, and SEQ 
IDNO:171. 

In another aspect, the present invention provides an isolated nucleic acid 
encoding a taste transduction G-protein coupled receptor, the receptor comprising greater 
than about 60% amino acid sequence identity to a sequence selected from the group 

20 consisting of SEQ ID NO:77, SEQ ID NO:79, SEQ ID NO:81, SEQ ID NO:83, SEQ ID 
NO:85, SEQ ID NO:87, SEQ ID NO:89, SEQ ID NO:91, SEQ ID NO:93, SEQ ID 
NO:95, SEQ ID NO:97, SEQ ID NO:99, SEQ ID NO:101, SEQ ID NO:103, SEQ ID 
NO:105, SEQ ID NO:107, SEQ ID NO:109, SEQ ID NO:lll, SEQ ID NO:113, SEQ ID 
NO:115, SEQIDNO:117, SEQIDNO:119, SEQ IDNO:121, SEQIDNO:123, SEQ ID 

25 NO:125, SEQ ID NO:127, SEQ ID NO:129, SEQ IDNO:131, SEQ ID NO:133, SEQ ID 
NO:135, SEQ ID NO:137, SEQ ID NO:139, SEQ ID NO:141, SEQ ID NO:143, SEQ ID 
NO:145, SEQ ID NO:147, SEQ ID NO:149, SEQ ID NO:151, SEQ ID NO:153, SEQ ID 
NO:155, SEQ ID NO:158, SEQ ID NO:160, SEQ ID NO:162, and SEQ ID NO:164. 

In another aspect, the present invention provides an isolated nucleic acid 

30 encoding a taste transduction G-protein coupled receptor, wherein the nucleic acid 
specifically hybridizes under highly stringent conditions to a nucleic acid having a 
nucleotide sequence selected from the group consisting of SEQ ID NO:78, SEQ ID 
NO:80, SEQ ID NO:82, SEQ ID NO:84, SEQ ID NO:86; SEQ ID NO:88, SEQ ID 
NO:90, SEQ ID NO:92, SEQ ID NO:94, SEQ ID NO:96, SEQ ID NO:98, SEQ ID 
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NO:100, SEQ ID NO:102, SEQ ID NO:104 SEQ ID NO:106, SEQ ID NO:108, SEQ ID 
NO:l 10, SEQ ID NO:112, SEQ ID NO: 114, SEQ ID NO:l 16, SEQ ID NO:l 18, SEQ ID 
(\ NO: 120, SEQ ID NO:12 fr, SEQ ID NO:122, SEQ ID NO:124, SEQ ID NO:126, SEQ ID 
NO:128, SEQ ID NO:130, SEQ ID NO:132, SEQ ID NO:134, SEQ ID NO:136, SEQ ID 
5 NO: 138, SEQ ID NO: 140, SEQ ID NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, SEQ ID 
NO: 148, SEQ ID NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID 
NO:157, SEQ ID NO:159, SEQ ID NO:161, SEQ ID NO:163, and SEQ ID NO:165, but 
not to a nucleic acid having a nucleotide sequence selected from the group consisting of 
SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO: 10, SEQ ID 
10 NO:12, SEQ ID NO:14, SEQ ID NO:16, SEQ ID NO:18, SEQ ID NO:20, SEQ ID 
NO:23, SEQ ID NO:25, SEQ ID NO:27, SEQ ID NO:29, SEQ ID NO:31, SEQ ID 
NO:34, SEQ ID NO:36, SEQ ID NO:38, SEQ ID NO:41, SEQ ID NO:43, SEQ ID 
NO:45, SEQ ID NO:52, SEQ ID NO:54, SEQ ID NO:57, SEQ ID NO:61, and SEQ ID 
NO:63. 

15 In another aspect, the present invention provides an isolated nucleic acid 

encoding a taste transduction G-protein coupled receptor, the receptor comprising greater 
than about 60% amino acid identity to a polypeptide having an amino acid sequence 
selected from the group consisting of SEQ ID NO:77, SEQ ID NO:79, SEQ ID NO:81, 
SEQ ID NO:83, SEQ ID NO:85, SEQ ID NO:87, SEQ ID NO:89, SEQ ID NO:91, SEQ 

20 ID NO:93, SEQ ID NO:95, SEQ ID NO:97, SEQ ID NO:99, SEQ ID NO: 101, SEQ ID 
NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO:lll, SEQ ID 
NO:113, SEQ ID NO:l 15, SEQ ID NO:117, SEQ ID NO:119, SEQ ID NO:121, SEQ ID 
NO:123, SEQ ID NO:125, SEQ ID NO:127, SEQ ID NO:129, SEQ ID NO:131, SEQ ID 
NO:133, SEQ ID NO:135, SEQ ID NO:137, SEQ ID NO:139, SEQ ID NO:141, SEQ ID 

25 NO:143, SEQ ID NO:145, SEQ ID NO:147, SEQ ID NO:149, SEQ ID NO:151, SEQ ID 
NO: 153, SEQ ID NO: 155, SEQ ID NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, and SEQ 
ID NO: 164, wherein the nucleic acid selectively hybridizes under moderately stringent 
hybridization conditions to a nucleotide sequence having a nucleotide sequence selected 
from the group consisting of SEQ ED NO:78, SEQ ID NO:80, SEQ ID NO:82, SEQ ID 

30 NO:84, SEQ ID NO:86; SEQ ID NO:88, SEQ ID NO:90, SEQ ID NO:92, SEQ ID 
NO:94, SEQ ID NO:96, SEQ ID NO:98, SEQ ID NO:100, SEQ ID NO: 102, SEQ ID 
NO: 104 SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO: 110, SEQ ID NO: 112, SEQ ID 
NO:l 14, SEQ ID NO:l 16, SEQ ID NO: 11 8, SEQ ED NO: 120, SEQ ID NO: 120, SEQ ID 
NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, SEQ ED NO: 130, SEQ ID 
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NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID NO: 138, SEQ ID NO: 140, SEQ ID 
NO: 142, SEQ ID NO: 144, SEQ ID NO: 146, SEQ ID NO: 148, SEQ ID NO: 150, SEQ ID 
NO: 152, SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID 
NO:161, SEQ ID NO: 163, and SEQ ID NO:165 but not to a nucleic acid having a 
5 nucleotide sequence selected from the group consisting of SEQ ID NO:2, SEQ ID NO:4, 
SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO: 14, SEQ ID 
NO: 16, SEQ ID NO: 18, SEQ ID NO:20, SEQ ID NO:23, SEQ ID NO:25, SEQ ID 
NO:27, SEQ ID NO:29, SEQ ID NO:31, SEQ ID NO:34, SEQ ID NO:36, SEQ ID 
NO:38, SEQ ID NO:41, SEQ ID NO:43, SEQ ID NO:45, SEQ ID NO:52, SEQ ID 

10 NO:54, SEQ ID NO:57, SEQ ID NO:61, and SEQ ID NO:63. 

In another aspect, the present invention provides an isolated nucleic acid 
encoding an extracellular domain or transmembrane region or a combination thereof of a 
taste transduction G-protein coupled receptor, the extracellular domain or transmembrane 
region having greater than about 60% amino acid sequence identity to the extracellular 

15 domain or transmembrane region of a polypeptide comprising an amino acid sequence 
selected from the group consisting of SEQ ID NO:77, SEQ ID NO:79, SEQ ID NO:81, 
SEQ ID NO:83, SEQ ID NO:85, SEQ ID NO:87, SEQ ID NO:89, SEQ ID NO:91, SEQ 
ID NO:93, SEQ ID NO:95, SEQ ID NO:97, SEQ ID NO:99, SEQ ID NO:101, SEQ ID 
NO:103, SEQ ID NO:105, SEQ ID NO:107, SEQ ID NO:109, SEQ ID NO: I'll, SEQ ID 

20 NO:113, SEQIDNO:115, SEQIDNO:117, SEQ ID NO:l 19, SEQ ID NO:121, SEQ ID 
NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID 
NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID 
NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO:151, SEQ ID 
NO:153, SEQ ID NO:155, SEQ ID NO:158, SEQ ID NO:160, SEQ ID NO:162, and SEQ 

25 ID NO: 164. 

In one embodiment, the nucleic acid encodes a receptor that specifically 
binds to polyclonal antibodies generated against a polypeptide having an amino acid 
sequence selected from the group consisting of SEQ ID NO:77, SEQ ID NO:79, SEQ ID 
NO:81, SEQ ID NO:83, SEQ ID NO:85, SEQ ID NO:87, SEQ ID NO:89, SEQ ID 
30 NO:91, SEQ ID NO:93, SEQ ID NO:95, SEQ ID NO:97, SEQ ID NO:99, SEQ ID 

NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID 
NO:l 1 1, SEQ ID NO: 113, SEQ ID NO:l 15, SEQ ID NO:l 17, SEQ ID NO:l 19, SEQ ID 
NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID 
NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 



N0:141, SEQ ID NO:143, SEQ ID NO:145, SEQ ID NO:147, SEQ ID NO:149, SEQ ID 
N0:151, SEQIDNO:153, SEQIDNO:155, SEQIDNO:158, SEQIDNO:160, SEQ ID 
NO: 162, and SEQ ID NO: 164, but not to polyclonal antibodies generated against a 
polypeptide having an amino acid sequence selected from the group consisting of SEQ ID 
5 NO:l, SEQ ID NO:3, SEQ ID NO:5; SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:l 1, SEQ 
ID NO:13, SEQ ID NO:15, SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, SEQ ID 
NO:22, SEQ ID NO:24, SEQ ID NO:26, SEQ ID NO:28, SEQ ID NO:30, SEQ ID 
NO:32, SEQ ID NO:33, SEQ ID NO:35, SEQ ID NO:37, SEQ ID NO:39, SEQ ID 
NO:40, SEQ ID NO:42, SEQ ID NO:44, SEQ ID NO:46, SEQ ID NO:47, SEQ ID 

10 NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:53, SEQ ID 
NO:55, SEQ ID NO:56, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID 
NO:62, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID 
NO:68, SEQ ID NO:69, SEQ ID NO:70, SEQ ID NO:71, SEQ ID NO:72, SEQ ID 
NO:73, SEQ ID NO:74, SEQ ID NO:75, and SEQ ID NO:76. 

15 In another embodiment, the nucleic acid encodes a receptor comprising an 

amino acid sequence selected from the group consisting of SEQ ID NO:77, SEQ ID 
NO:79, SEQ ID NO:81, SEQ ID NO:83, SEQ ID NO:85, SEQ ID NO:87, SEQ ID 
NO:89, SEQ ID NO:91, SEQ ID NO:93, SEQ ID NO:95, SEQ ID NO:97, SEQ ID 
NO:99, SEQ ID NO: 101, SEQ ID NO:103, SEQ IDNO:105, SEQ ID NO:107, SEQ ID 

20 NO:109, SEQIDNO:lll, SEQIDNO:113, SEQIDNO:115, SEQIDNO:117, SEQ ID 
NO:119, SEQIDNO:121, SEQIDNO:123, SEQIDNO:125, SEQIDNO:127, SEQ ID 
NO:129, SEQ ID NO:131, SEQ ID NO:133, SEQ ID NO:135, SEQ ID NO:137, SEQ ID 
NO:139, SEQ ID NO:141, SEQ ID NO:143, SEQ ID NO:145, SEQ ID NO:147, SEQ ID 
NO:149, SEQ ID NO:151, SEQ ID NO:153, SEQ ID NO:155, SEQ ID NO:158, SEQ ID 

25 NO:160, SEQIDNO:162, SEQIDNO:164, SEQIDNO:166, SEQIDNO:167, SEQ ID 
NO:168, SEQ ID NO:169, SEQ ID NO:170, and SEQ ID NO:171. 

In another embodiment, the nucleic acid comprises a nucleotide sequence 
selected from the group consisting of SEQ ID NO:78, SEQ ID NO:80, SEQ ID NO:82, 
SEQ ID NO:84, SEQ ID NO:86; SEQ ID NO:88, SEQ ID NO:90, SEQ ID NO:92, SEQ 

30 ID NO:94, SEQ ID NO:96, SEQ ID NO:98, SEQ ID NO: 100, SEQ ID NO: 102, SEQ ID 
NO: 104 SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO:l 10, SEQ ID NO:l 12, SEQ ID 
NO: 114, SEQ ID NO: 116, SEQ ID NO: 11 8, SEQ ID NO: 120, SEQ4 D NO: 120, SEQ ID 
NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, SEQ ID NO: 130, SEQ ID 
NO:132, SEQ IDNO:134, SEQ ID NO:136, SEQ ID NO:138, SEQ ID NO:140, SEQ ID 
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NO:142, SEQ ID NO:144, SEQ ID NO:146, SEQ ID NO:148, SEQ ID NO:150, SEQ ID 
NO: 152, SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID NO: 157, SEQ ID NO: 159, SEQ ID 
NO:161, SEQ ID NO:163, and SEQ ID NO:165. 

In another embodiment, the nucleic acid encodes a receptor that has G- 
5 protein coupled receptor activity. In another embodiment, the nucleic acid is from a rat or 
a mouse. 

In another embodiment, the nucleic acid encodes an extracellular domain 
or transmembrane region or combination thereof linked to a heterologous polypeptide, 
forming a chimeric polypeptide. In another embodiment, the nucleic acid encodes the 

10 extracellular domain of a polypeptide comprising an amino acid sequence selected from 
the group consisting of SEQ ID NO:77, SEQ ID NO:79, SEQ ID NO:81, SEQ ID NO:83, 
SEQ ID NO:85, SEQ ID NO:87, SEQ ID NO:89, SEQ ID NO:91, SEQ ID NO:93, SEQ 
ID NO:95, SEQ ID NO:97, SEQ ID NO:99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID 
NO:105, SEQ ID NO:107, SEQ ID NO:109, SEQ ID NO:lll, SEQ ID NO:113, SEQ ID 

15 NO: 11 5, SEQ ID NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID 
NO:125, SEQIDNO:127, SEQIDNO:129, SEQIDNO:131, SEQIDNO:133, SEQ ID 
NO:135, SEQ ID NO:137, SEQ ID NO:139, SEQ ID NO:141, SEQ ID NO:143, SEQ ID 
NO:145, SEQ ID NO:147, SEQ ID NO:149, SEQ ID NO:151, SEQ ID NO:153, SEQ ID 
NO:155, SEQ ID NO:158, SEQ ID NO:160, SEQ ID NO:162, SEQ ID NO:164, SEQ ID 

20 NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, and SEQ 
ID NO: 171. 

In another aspect, the present invention provides an expression vector 
comprising any of the above nucleic acids. In another aspect, the present invention 
provides isolated cells comprising the expression vector. 
25 In another aspect, the present invention provides an isolated taste 

transduction G-protein coupled receptor, the receptor comprising greater than about 50% 
amino acid sequence identity to a sequence selected from the group consisting of SEQ ID 
NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, and SEQ 
IDNO:171. 

30 In another aspect, the present invention provides an isolated taste 

transduction G-protein coupled receptor, the receptor comprising greater than about 60% 
amino acid sequence identity to a sequence selected from the group consisting of SEQ ID 
NO:77, SEQ ID NO:79, SEQ ID NO:81, SEQ ID NO:83, SEQ ID NO:85, SEQ ID 
NO:87, SEQ ID NO:89, SEQ ID NO:91, SEQ ID NO:93, SEQ ID NO:95, SEQ ID 



NO:97, SEQ ID NO:99, SEQ ID NO: 101, SEQ ED NO: 103, SEQ ED NO: 105, SEQ ID 
NO:107, SEQIDNO:109, SEQIDNO:lll, SEQIDNO:113, SEQIDNO:115, SEQ ID 
NO: 117, SEQ ED NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ED NO: 125, SEQ ID 
NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ED NO: 135, SEQ ID 
5 NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID 
NO: 147, SEQ ID NO: 149, SEQ ID NO:151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID 
NO: 158, SEQ ED NO: 160, SEQ ID NO: 162, and SEQ ID NO: 164. 

In one embodiment, the receptor comprises an amino acid sequence 
selected from the group consisting of SEQ ID NO:77, SEQ ID NO:79, SEQ ID NO:81, 

10 SEQ ID NO:83, SEQ ID NO:85, SEQ ED NO:87, SEQ ID NO:89, SEQ ED NO:91, SEQ 
ID NO:93, SEQ ID NO:95, SEQ ID NO:97, SEQ ED NO:99, SEQ ID NO: 101, SEQ ID 
NO:103, SEQ ID NO:105, SEQ ID NO:107, SEQ ID NO:109, SEQ ID NO:l 1 1, SEQ ID 
NO:l 13, SEQ ID NO: 115, SEQ ID NO:l 17, SEQ ID NO:l 19, SEQ ID NO: 121, SEQ ID 
NO:123, SEQ ID NO:125, SEQ ID NO:127, SEQ ID NO:129, SEQ ID NO:131, SEQ ID 

15 NO:133, SEQ ID NO:135, SEQ ID NO:137, SEQ ID NO:139, SEQ ID NO:141, SEQ ID 
NO:143, SEQ ID NO:145, SEQ ID NO:147, SEQ ID NO:149, SEQ ID NO:151, SEQ ID 
NO:153, SEQ ID NO:155, SEQ ID NO:158, SEQ ID NO:160, SEQ ID NO:162, SEQ ID 
NO: 164, SEQ ID NO: 166, SEQ ID NO: 167, SEQ ID NO: 168, SEQ ED NO: 169, SEQ ID 
NO: 1 70, and SEQ ID NO: 1 7 1 . 

20 In another embodiment, the receptor specifically binds to polyclonal 

antibodies generated against a polypeptide having an amino acid sequence selected from 
the group consisting of SEQ ID NO:77, SEQ ID NO:79, SEQ ID NO:81, SEQ ID NO:83, 
SEQ ID NO:85, SEQ ID NO:87, SEQ ED NO:89, SEQ ID NO:91, SEQ ED NO:93, SEQ 
ID NO:95, SEQ ID NO:97, SEQ ED NO:99, SEQ ID NO:101, SEQ ID NO:103, SEQ ID 

25 NO:105, SEQIDNO:107, SEQIDNO:109, SEQIDNO:lll, SEQEDNO:113, SEQ ID 
NO:115, SEQIDNO:117, SEQIDNO:119, SEQIDNO:121, SEQIDNO:123, SEQ ID 
NO:125, SEQ ID NO:127, SEQ ID NO:129, SEQ ID NO:131, SEQ ID NO:133, SEQ ID 
NO:135, SEQ ID NO:137, SEQ ID NO:139, SEQ ID NO:141, SEQ ID NO:143, SEQ ID 
NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID NO: 151, SEQ ID NO: 153, SEQ ID 

30 NO:155, SEQ ED NO:158, SEQ ID NO:160, SEQ ID NO:162, and SEQ ID NO:164, but 
not to polyclonal antibodies generated against a polypeptide having an amino acid 
sequence selected from the group consisting of SEQ ID NO:l, SEQ ID NO:3, SEQ ID 
NO:5; SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:l 1, SEQ ID NO: 13, SEQ ED NO: 15, 
SEQ ED NO: 17, SEQ ID NO: 19, SEQ ED NO:21, SEQ ID NO:22, SEQ ID NO:24, SEQ 
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ID NO:26, SEQ ID NO:28, SEQ ID NO:30, SEQ ID NO:32, SEQ ID NO:33, SEQ ID 
NO:35, SEQ ID NO:37, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:42, SEQ ID 
NO:44, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID 
NO:50, SEQ ID NO:51, SEQ ID NO:53, SEQ ID NO:55, SEQ ID NO:56, SEQ ID 
5 NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:62, SEQ ID NO:64, SEQ ID 
NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, SEQ ID 
NO:70, SEQ ID NO:71, SEQ ID NO:72, SEQ ID NO:73, SEQ ID NO:74, SEQ ID 
NO:75, and SEQ ID NO:76. In another embodiment, the receptor has G-protein coupled 
receptor activity. In another embodiment, the receptor is from a rat or a mouse. 

10 In another aspect, the present invention provides an isolated polypeptide 

comprising an extracellular domain or a transmembrane region or a combination thereof 
of a taste transduction G-protein coupled receptor, the extracellular domain or 
transmembrane region comprising greater than about 60% amino acid sequence identity 
to the extracellular domain or transmembrane region of a polypeptide comprising an 

1 5 amino acid sequence selected from the group consisting of SEQ ID NO: 77, SEQ ID 
NO:79, SEQ ID NO:81, SEQ ID NO:83, SEQ ID NO:85, SEQ ID NO:87, SEQ ID 
NO:89, SEQ ID NO:91, SEQ ID NO:93, SEQ ID NO:95, SEQ ID NO:97, SEQ ID 
NO:99, SEQIDNO:101, SEQIDNO:103, SEQIDNO:105, SEQIDNO:107, SEQ ID 
NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO:l 17, SEQ ID 

20 NO:119, SEQ ID NO:121, SEQ ID NO:123, SEQ ID NO:125, SEQ ID NO:127, SEQ ID 
NO:129, SEQ ID NO:131, SEQ ID NO: 133, SEQ ID NO:135, SEQ ID NO:137, SEQ ID 
NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID 
NO:149, SEQ ID NO:151, SEQ ID NO:153, SEQ ID NO:155, SEQ ID NO:158, SEQ ID 
NO:160, SEQ ID NO:162, and SEQ ID NO:164. 

25 In one embodiment, the polypeptide encodes the extracellular domain or 

transmembrane region of a polypeptide comprising an amino acid sequence selected from 
the group consisting of SEQ ID NO:77, SEQ ID NO:79, SEQ ID NO:81, SEQ ID NO:83, 
SEQ ID NO:85, SEQ ID NO:87, SEQ ID NO:89, SEQ ID NO:91, SEQ ID NO:93, SEQ 
ID NO:95, SEQ ID NO:97, SEQ ID NO:99, SEQ ID NO:101, SEQ ID NO:103, SEQ ID 

30 NO: 105, SEQ ID NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID 
NO:115, SEQIDNO:117, SEQIDNO:119, SEQIDNO:121, SEQIDNO:123, SEQ ID 
NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO: 133, SEQ ID 
NO:135, SEQ ID NO:137, SEQ ID NO:139, SEQ ID NO:141, SEQ ID NO:143, SEQ ID 
NO:145, SEQ ID NO:147, SEQ ID NO:149, SEQ ID NO:151, SEQ ID NO:153, SEQ ID 
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NO:155, SEQ ID NO:158, SEQ ID NO:160, SEQ ID NO:162, SEQ ID NO:164, SEQ ID 
NO:166, SEQ ID NO:167, SEQ ID NO:168, SEQ ID NO:169, SEQ ID NO:170, and SEQ 
ID NO: 171. In another embodiment, the extracellular domain or transmembrane region is 
covalently linked to a heterologous polypeptide, forming a chimeric polypeptide. 
5 In one aspect, the present invention provides an antibody that selectively 

binds to the receptor comprising greater than about 60% amino acid sequence identity to a 
sequence selected from the group consisting of SEQ ID NO:77, SEQ ID NO:79, SEQ ID 
NO:81, SEQ ID NO:83, SEQ ID NO:85, SEQ ID NO:87, SEQ ID NO:89, SEQ ID 
NO:91, SEQ ID NO:93, SEQ ID NO:95, SEQ ID NO:97, SEQ ID NO:99, SEQ ID 

10 NO:101,SEQIDNO:103, SEQIDNO:105, SEQIDNO:107, SEQIDNO:109, SEQ ID 
NO:lll,SEQIDNO:113, SEQ IDNO:115, SEQIDNO:117, SEQIDNO:119, SEQ ID 
NO:121,SEQIDNO:123, SEQIDNO:125, SEQIDNO:127, SEQIDNO:129, SEQ ID 
NO: 131, SEQ ID NO: 133, SEQ ID NO: 135, SEQ ID NO: 137, SEQ ID NO: 139, SEQ ID 
NO:141, SEQ ID NO:143, SEQ ID NO:145, SEQ ID NO:147, SEQ ID NO:149, SEQ ID 

15 NO:151, SEQIDNO:153, SEQIDNO:155, SEQIDNO:158, SEQIDNO:160, SEQ ID 
NO: 162, and SEQ ID NO: 164. 

In another aspect, the present invention provides an expression vector 
comprising a nucleic acid encoding a taste transduction G-protein coupled receptor, 
wherein the receptor is expressed in a taste cell, the receptor comprising greater than 

20 about 60% amino acid sequence identity to a sequence selected from the group consisting 
of SEQ ID NO:77, SEQ ID NO:79, SEQ ID NO:81, SEQ ID NO:83, SEQ ID NO:85, 
SEQ ID NO:87, SEQ ID NO:89, SEQ ID NO:91, SEQ ID NO:93, SEQ ID NO:95, SEQ 
ID NO:97, SEQ ID NO:99, SEQ ID NO:101, SEQ IDNO:103, SEQ ID NO:105, SEQ ID 
NO:107, SEQIDNO:109, SEQIDNO:lll, SEQIDNO:113, SEQIDNO:115, SEQ ID 

25 NO: 117, SEQ ID NO: 119, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID 
NO:127, SEQ ID NO:129, SEQ ID NO:131, SEQ ID NO:133, SEQ ID NO:135, SEQ ID 
NO:137, SEQ ID NO:139, SEQ ID NO:141, SEQ ID NO:143, SEQ ID NO:145, SEQ ID 
NO:147, SEQ ID NO:149, SEQ ID NO:151, SEQ ID NO:153, SEQ ID NO:155, SEQ ID 
NO:158, SEQ ID NO:160, SEQ ID NO:162, and SEQ ID NO:164. 

30 In another aspect, the present invention provides a host cell transfected 

with the expression vector. 

In another aspect, the present invention provides an expression cassette 
comprising a polynucleotide sequence that encodes a human taste transduction G protein 
coupled receptor, operably linked to a heterologous promoter, wherein the receptor 
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comprises an amino acid sequence comprising greater than about 60% amino acid 
sequence identity to a sequence selected from the group consisting of SEQ ID NO:l, SEQ 
ID NO:3, SEQ ID NO:5; SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO:ll, SEQ ID NO: 13, 
SEQ ID NO:15, SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, SEQ ID NO:22, SEQ 
5 ID NO:24, SEQ ID NO:26, SEQ ID NO:28, SEQ ID NO:30, SEQ ID NO:32, SEQ ID 
NO:33, SEQ ID NO:35, SEQ ID NO:37, SEQ ID NO:39, SEQ ID NO:40, SEQ ID 
NO:42, SEQ ID NO:44, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID 
NO:49, SEQ ID NO:50, SEQ ED NO:51, SEQ ID NO:53, SEQ ID NO:55, SEQ ID 
NO:56, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:62, SEQ ID 

10 NO:64, SEQ ID NO:65, SEQ ED NO:66, SEQ ID NO:67, SEQ ED NO:68, SEQ ID 
NO:69, SEQ ED NO:70, SEQ ED NO:71, SEQ ED NO:72, SEQ ID NO:73, SEQ ED 
NO:74, SEQ ED NO:75, and SEQ ED NO:76. 

En one embodiment, the receptor comprises an amino acid sequence 
selected from the group consisting of SEQ ED NO:l, SEQ ED NO:3, SEQ ID NO:5; SEQ 

15 ED NO:7, SEQ ED NO:9, SEQ ID NO:l 1, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ED 
NO:17, SEQ ID NO:19, SEQ ED NO:21, SEQ ED NO:22, SEQ ED NO:24, SEQ ID 
NO:26, SEQ ED NO:28, SEQ ED NO:30, SEQ ED NO:32, SEQ ED NO:33, SEQ ID 
NO:35, SEQ ID NO:37, SEQ ED NO:39, SEQ ED NO:40, SEQ ED NO:42, SEQ ID 
NO:44, SEQ ID NO:46, SEQ ED NO:47, SEQ ED NO:48, SEQ ID NO:49, SEQ ID 

20 NO:50, SEQ ED NO:51, SEQ ID NO:53, SEQ ED NO:55, SEQ ED NO:56, SEQ ID 
NO:58, SEQ ED NO:59, SEQ ED NO:60, SEQ ED NO:62, SEQ ED NO:64, SEQ ID 
NO:65, SEQ ID NO:66, SEQ ED NO:67, SEQ ED NO:68, SEQ ED NO:69, SEQ ID 
NO:70, SEQ ID NO:71, SEQ ID NO:72, SEQ ED NO:73, SEQ ID NO:74, SEQ ID 
NO:75, and SEQ ED NO:76. 

25 In another aspect, the present invention provides an isolated eukaryotic 

cell comprising the expression cassette. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 demonstrates that Gal 5 couples the activation of (j. opioid 
30 receptor and mGluRl receptor to the release of intracellular calcium. HEK-293 cells 
were transiently transfected with the Gai coupled jx opioid receptor or the Gaq coupled 
mGluRl receptor. Transfected cells containing Gal 5 were assayed for increases in 
[Ca2+]i before (a, b) and after (c, d) the addition of receptor agonists: (c) IOjxM DAMGO 
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and (d) 20 |iM trans (±) 1 -amino- 1,3 cyclopentane dicarboxylic acid, (ACPD). Ligand- 
and receptor-dependent increase in [Ca2+]i were dependent on Gal 5 (panels e, f). Scales 
indicate [Ca2+]i (nM) determined from FURA-2 emission ratios. 

Figure 2 shows that the first 39 amino acids of bovine rhodopsin 
5 effectively targets T2Rs to the plasma membrane of HEK-293 cells. 

Immunofluorescence staining of non-permeabilized cells transfected with representative 
rho-T2R fusions was detected using an anti-rhodopsin mAb B6-30. 

Figure 3 demonstrates that T2R receptors are stimulated by bitter 
compounds. HEK-293 cells were transfected with rho-mT2R5 (a, d, g), rho-hT2R4 (b, e, 
10 h), and rho-mT2R8 (c, f, i). Cells expressing mT2R5 were stimulated using 1.5 |liM 

cycloheximide (d, g) and those expressing hT2R4 and mT2R8 with 1 .5 mM denatonium 
(e, f, h, i). No increase in [Ca2+]i was observed in the absence of Gal 5 (g - i); in 
contrast robust Gal 5 dependent responses were observed in the presence of tastants (d - 
M f); scales indicate [Ca2+]i (nM) determined from FURA-2 emission ratios. Line traces (j 

iTj 15 - 1) show the kinetics of the [Ca2+]i changes for representative cells from panels (d - f); 

;;J* arrows indicate addition of tastants. 

« Figure 4 shows that mT2R5 is a taste receptor for cycloheximide. (a) 

m HEK-293 cells expressing Gal 5 and rho-mT2R5 were challenged with multiple pulses of 

LJl 2 |iM cycloheximide (CYX), 3 mM 6-n-propyl thiouracil (PROP) or 5 mM denatonium 

>3 20 (DEN); dots and horizontal bars above the traces indicate the time and duration of tastant 

pulses. Cycloheximide triggers robust receptor activation. This experiment also 
illustrates desensitization to repeated stimulation or during sustained application of the 
stimulus, (b) Responses to cycloheximide are highly specific and are not observed after 
addition of buffer (CON) or high concentrations of other tastants. Abbreviations and 
25 concentrations used are: cycloheximide, CYX (5 |aM); atropine, ATR (5 mM); brucine, 

BRU (5 mM); caffeic acid, CAFF (2 mM); denatonium, DEN (5 mM); epicatechin, (-)EPI 
(3 mM); phenyl thiocarbamide, PTC (3 mM); 6-n-propyl thiouracil, PROP (10 mM); 
saccharin, SAC (10 mM); strychnine, STR (5 mM); sucrose octaacetate, SOA (3 mM). 
Columns represent the mean ± s.e of at least six independent experiments, (c) The mT2R5 
30 gene from taster (DBA/2-allele) and non-taster (C57BL/6-allele) strains mediate 

differential [Ca2+]i changes to pulses of cycloheximide. Horizontal bars depict the time 
and duration of the stimulus. 200 s was allowed to elapse between stimuli to ensure that 
cells were not desensitized due to the successive application of cycloheximide. (d) 
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Cycloheximide dose-response of mT2R5. Changes in [Ca2+]i are shown as FURA-2 
(F340/F380) ratios normalized to the response at 30 jjM cycloheximide; points represent 
the mean ± s.e. of at least six determinations. The non-taster allele shows a marked 
decrease in cycloheximide sensitivity relative to the taster allele (EC50s of -2.3 |aM 
5 versus 0.5 jaM, respectively). 

Figure 5 shows that hT2R4 and mT2R8 respond to denatonium. HEK-293 
cells expressing Gal 5 were transiently transfected with hT2R4 or mT2R8 receptors and 
[Ca2+]i was monitored as shown in Figure 3. (a) An increase in [Ca2+]i could be 
induced by stimulation with denatonium but not by various other bitter compounds. 

10 Response profiles of (b) hT2R4 and (c) mT2R8 to a set of nine out of 55 different bitter 
and sweet tastants (see Experimental Procedures) are shown. CON refers to control 
buffer addition, NAR to 2mM naringin and LYS to 5mM lysine. Other abbreviations and 
concentrations are as reported in Figure 4. The mean FURA-2 fluorescence ratio 
(F340/F380) before and after ligand addition was obtained from 100 equal sized areas 

15 that included all responding cells. The values represent the mean± s.e. of at least 6 
experiments. 

Figure 6 demonstrates that cycloheximide taster and non-taster strains 

s^o n3> ^o: \n^i 

(\ express different alleles of mT2R£. (a) Predicted transmembrane topology of mT2R5; 

amino-acid substitutions in the allele from non-taster strains are highlighted in red. The 

20 presence of only two alleles at this locus is not unexpected because the strains that share 
the same polymorphisms were derived from a common founder (Beck et al. 9 Nat Genet 
24:23-55 (2000)). In situ hybridization showing expression of mT2R5 in subsets of cells 
in the circumvallate papilla of (b) a cycloheximide taster strain (DBA/2) and (c) a non- 
taster strain (C57BL/6); no strain specific differences in expression pattern were detected 

25 in taste buds from other regions of the oral cavity. 

Figure 7 shows that mT2R5 activates gustducin in response to 
cycloheximide. (a) Insect larval cell membranes containing mT2R5 activate gustducin in 
the presence 300 j^M cycloheximide but not without ligand (control) or in the presence of 
1 mM atropine, brucine, caffeine, denatonium, phenylthiocarbamide, 6-n-propyl 

30 thiouracil, quinine, saccharin, strychnine, sucrose octaacetate. (b) Cycloheximide 

concentration dependence of gustducin activation by mT2R5 was fitted by single-site 
binding (Kd=14.8 + 0.9 jaM). 
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DETAILED DESCRIPTION OF THE INVENTION 



5 



I. Introduction 



The present invention provides nucleic acids encoding a novel family of 



taste cell specific G-protein coupled receptors. These nucleic acids and the receptors that 
they encode are referred to as members of the "T2R" family of taste cell specific G 
protein coupled receptors. These taste cell specific GPCRs are components of the taste 
10 transduction pathway, e.g., the bitter taste transduction pathway, and are involved in the 
taste detection of substances such as the bitter substances 6-n-propylthiouracil (PROP), 
sucrose octaacetate (soa), raffinose undecaacetate (roa), cycloheximide (cyx), 
denatonium, copper glycinate (Gib), and quinine (qui). 



1 5 cells, as the nucleic acids are specifically expressed in taste cells. For example, probes 
for T2R polypeptides and proteins can be used to identity taste cells present in foliate, 
circumvallate, and fungiform papillae, as well as taste cells present in the 
geschmackstreifen and epiglottis. In particular, T2R probes are useful to indentify bitter 
sensing, gustducin expressing taste cells. They also serve as tools for the generation of 

20 taste topographic maps that elucidate the relationship between the taste cells of the tongue 
and taste sensory neurons leading to taste centers in the brain. Furthermore, the nucleic 
acids and the proteins they encode can be used as probes to dissect taste-induced 
behaviors. 



25 activators, inhibitors, stimulators, enhancers, agonists, and antagonists, of these novel 
taste cell GPCRs. Such modulators of taste transduction are useful for pharmacological 
and genetic modulation of taste signaling pathways. These methods of screening can be 
used to identify high affinity agonists and antagonists of taste cell activity. These 
modulatory compounds can then be used in the food and pharmaceutical industries to 

30 customize taste, for example, to decrease the bitter taste of foods or drugs. Thus, the 

invention provides assays for taste modulation, where members of the T2R family act as 
direct or indirect reporter molecules for the effect of modulators on taste transduction. 
GPCRs can be used in assays, e.g. , to measure changes in ligand binding, ion 
concentration, membrane potential, current flow, ion flux, transcription, signal 



These nucleic acids provide valuable probes for the identification of taste 



The invention also provides methods of screening for modulators, e.g., 
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transduction, receptor-ligand interactions, second messenger concentrations, in vitro, in 
vivo, and ex vivo. In one embodiment, members of the T2R family can be used as indirect 
reporters via attachment to a second reporter molecule such as green fluorescent protein 
{see, e.g., Mistili & Spector, Nature Biotechnology 15:961-964 (1997)). In another 
5 embodiment, T2R family members are recombinantly expressed in cells, and modulation 
of taste transduction via GPCR activity is assayed by measuring changes in Ca 2+ levels 
and other intracellular messages such as cAMP, cGMP, and EP3. 

In a preferred embodiment, a T2R polypeptide is expressed in a eukaryotic 
cell as a chimeric receptor with a heterologous, chaperone sequence that facilitates its 

10 maturation and targeting through the secretory pathway. In a preferred embodiment, the 
heterologous sequence is a rhodopsin sequence, such as an N-terminal fragment of a 
rhodopsin. Such chimeric T2R receptors can be expressed in any eukaryotic cell, such as 
HEK-293 cells. Preferably, the cells comprise a functional G protein, e.g., Gal5, that is 
capable of coupling the chimeric receptor to an intracellular signaling pathway or to a 

15 signaling protein such as phospholipase Cp. Activation of such chimeric receptors in 
such cells can be detected using any standard method, such as by detecting changes in 
intracellular calcium by detecting FURA-2 dependent fluorescence in the cell. 

Methods of assaying for modulators of taste transduction include in vitro 
ligand binding assays using T2R polypeptides, portions thereof such as the extracellular 

20 domain or transmembrane region or combination thereof, or chimeric proteins comprising 
one or more domains of a T2R family member; oocyte or tissue culture cell T2R gene 
expression, or expression of T2R fragments or fusion proteins, such as rhodopsin fusion 
proteins; transcriptional activation of T2R genes; phosphorylation and dephosphorylation 
of T2R family members; G-protein binding to GPCRs; ligand binding assays; voltage, 

25 membrane potential and conductance changes; ion flux assays; changes in intracellular 
second messengers such as cGMP, cAMP and inositol triphosphate; changes in 
intracellular calcium levels; and neurotransmitter release. 

Finally, the invention provides methods of detecting T2R nucleic acid and 
protein expression, allowing investigation of taste transduction regulation and specific 

30 identification of taste receptor cells. T2R family members also provide useful nucleic 
acid probes for paternity and forensic investigations. T2R genes are also useful as a 
nucleic acid probe for identifying taste receptor cells, such as foliate, fungiform, 
circumvallate, geschmackstreifen, and epiglottis taste receptor cells, in particular bitter- 
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taste receptive, gustducin expressing cells. T2R receptors can also be used to generate 
monoclonal and polyclonal antibodies useful for identifying taste receptor cells. Taste 
receptor cells can be identified using techniques such as reverse transcription and 
amplification of mRNA, isolation of total RNA or poly A + RNA, northern blotting, dot 
5 blotting, in situ hybridization, RNase protection, SI digestion, probing DNA microchip 
arrays, western blots, and the like. 

The T2R genes comprise a large family of related taste cell specific G- 
protein coupled receptors. Within the genome, these genes are present either alone or 
within one of several gene clusters. One gene cluster, located at human genomic region 
10 12pl3, comprises at least 9 genes, and a second cluster, located at 7q31, comprises at 
least 4 genes. In total, more than 50 distinct T2R family members have been identified, 
including several putative pseudogenes. It is estimated that the human genome may 
contain as many as 80-120 distinct T2R genes, encoding as many as 40-80 functional 
human receptors. 

15 Some of the T2R genes have been associated with previously mapped 

mammalian taste-specific loci. For example, the human T2R01 is located at human 
interval 5pl5, precisely where the locus underlying the ability to taste the substance 
PROP has previously been mapped. In addition, the human gene cluster found at 
genomic region 12p 13 corresponds to a region of mouse chromosome 6 that has been 

20 shown to contain numerous bitter-tasting genes, including sucrose octaacetate, ruffinose 
acetate, cycloheximide, and quinine {see, e.g., Lush etal, Genet. Res. 6:167-174 (1995)). 
These associations indicate that the T2R genes are involved in the taste detection of 
various substances, in particular bitter substances. In addition, as shown in Example 7, 
infra, mouse T2R5 is specifically receptive to cycloheximide, and mutations in the 

25 mT2R5 gene produce a Cyx phenotype. Similarly, human T2R 4 and mouse T2R8 are 
specifically receptive to both denatonium and PROP). 

Functionally, the T2R genes comprise a family of related seven 
transmembrane G-protein coupled receptors involved in taste transduction, which interact 
with a G-protein to mediate taste signal transduction (see, e.g., Fong, Cell Signal 8:217 

30 (1996); Baldwin, Curr. Opin. Cell Biol 6:180 (1994)). In particular, T2Rs interact in a 
ligand-specific manner with the G protein Gustducin. 

Structurally, the nucleotide sequence of T2R family members (see f e.g., 
SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 23, 25, 27, 29, 31, 34, 36, 38, 41, 43, 45, 
52, 54, 57, 61, 63, 78, 80, 82, 84,86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110, 
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112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 144, 146, 
148, 150, 152, 154, 156, 157, 159, 161, 163, and 165, isolated from rats, mice, and 
humans) encodes a family of related polypeptides comprising an extracellular domain, 
seven transmembrane domains, and a cytoplasmic domain. Related T2R family genes 
5 from other species share at least about 60% nucleotide sequence identity over a region of 
at least about 50 nucleotides in length, optionally 100, 200, 500, or more nucleotides in 
length, to SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 23, 25, 27, 29, 31, 34, 36, 38, 41, 

43, 45, 52, 54, 57, 61, 63, 78, 80, 82, 84,86, 88, 90, 92, 94, 96, 98, 100, 102, 104, 106, 
108, 110, 112, 114, 116, 118, 120, 122, 124, 126, 128, 130, 132, 134, 136, 138, 140, 142, 

10 144, 146, 148, 150, 152, 154, 156, 157, 159, 161, 163, or 165, or encode polypeptides 
sharing at least about 60% amino acid sequence identity over an amino acid region at 
least about 25 amino acids in length, optionally 50 to 100 amino acids in length to SEQ 
ID NO: 1,3, 5,7,9, 11, 13, 15, 17, 19,21,22,24,26,28,30,32,33,35,37,39,40,42, 

44, 46-51, 53, 55, 56, 58-60, 62, 64-77, 79, 81, 83, 85, 87, 89, 91, 93, 95, 97, 99, 101, 

15 103, 105, 107, 109, 111, 113, 115, 117, 119, 121, 123, 125, 127, 129, 131, 133, 135, 137, 
139, 141, 143, 145, 147, 149, 151, 153, 155, 158, 160, 162, or 164. T2R genes are 
specifically expressed in taste cells. 

Several consensus amino acid sequences or domains have also been 
identified that are characteristic of T2R family members. For example, T2R family 

20 members typically comprise a sequence having at least about 50%, optionally 55%, 60%, 
65%, 70%, 75%, 80%, 85%, 90%, 95%, or higher, identity to SEQ ID NO: 166 
(corresponding, e.g., to amino acid positions 16-35 in SEQ ID NO:l, and to T2R 
transmembrane region 1), SEQ ID NO: 167 (corresponding, e.g., to amino acid positions 
45-58 in SEQ ID NO:l, and to T2R transmembrane region 2), SEQ ID NO:168 

25 (corresponding, e.g., to amino acid positions 89-101 in SEQ ID NO:l, and to T2R 

transmembrane region 3), SEQ ID NO: 169 (corresponding, e.g., to amino acid positions 

(\ 1 02- 1 1 9 in SEQ ID NO: 1 , and to T2R transmembrane region jS), SEQ ID NO: 1 70 
(corresponding, e.g., to amino acid positions 196-209 in SEQ ID NO:l, and to T2R 
transmembrane region 5), or SEQ ID NO: 171 (corresponding, e.g., to amino acid 

30 positions 273-286 in SEQ ED NO:35, and to T2R transmembrane region 7). These 
conserved domains thus can be used to identify members of the T2R family, by % 
identity, specific hybridization or amplification, or specific binding by antibodies raised 
against a domain. 
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Several T2R genes represent apparent orthologs of each other. For 
example, human T2R01 (SEQ ID NOs:l, 2), rat T2R01 (SEQ ID NOs:77 3 78), and mouse 
T2R19 (SEQ ID NOs:141, 142), are apparent orthologs. In addition, rat T2R08 (SEQ ID 
NOs:91, 92) and mouse T2R02 (SEQ ID NOs:107, 108) are about 74% identical at the 
5 amino acid sequence level, and are each at least about 50% identical to human T2R13 
(SEQ ID NOs:24, 25). Rat T2R03 (SEQ ID NOs:81, 82) and mouse T2R18 (SEQ ID 
NOs:139, 140) are about 92% identical, and are each at least about 50% identical to 
human T2R16 (SEQ ID NOs:30, 31). Finally, human T2R04 (SEQ ID NOs:7, 8) and 
mouse T2R08 (SEQ ID NOs:l 19, 120) are about 67% identical to each other. 

10 The present invention also provides polymorphic variants of the T2R 

proteins provided herein. For example, in the rat T2R depicted in SEQ ID NO: 77: variant 
#1, in which an isoleucine residue is substituted for a leucine residue at amino acid 
position 7; and variant #2, in which an alanine residue is substituted for a glycine residue 
at amino acid position 20. 

15 The present invention also provides polymorphic variants of the T2R 

protein depicted in SEQ ID NO: 79: variant #1, in which a tyrosine residue is substituted 
for a phenylalanine residue at amino acid position 2; and variant #2, in which a valine 
residue is substituted for an isoleucine residue at amino acid position 62. 

The present invention also provides polymorphic variants of the T2R 

20 protein depicted in SEQ ID NO: 81 : variant #1, in which a glutamine residue is substituted 
for an asparagine residue at amino acid position 179; and variant #2, in which a cysteine 
residue is substituted for a methionine residue at amino acid position 183. 

The present invention also provides polymorphic variants of the T2R 
protein depicted in SEQ ID NO: 83: variant #1, in which a glycine residue is substituted 

25 for an alanine residue at amino acid position 4; and variant #2, in which a leucine residue 
is substituted for an isoleucine residue at amino acid position 63. 

The present invention also provides polymorphic variants of the T2R 
protein depicted in SEQ ID NO:85: variant #1, in which a valine residue is substituted for 
an isoleucine residue at amino acid position 56; and variant #2, in which a methionine 

30 residue is substituted for a cysteine residue at amino acid position 57. 

The present invention also provides polymorphic variants of the T2R 
protein depicted in SEQ ID NO:87: variant #1, in which an isoleucine residue is 
substituted for a valine residue at amino acid position 4; and variant #2, in which an 
alanine residue is substituted for a glycine residue at amino acid position 5. 
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The present invention also provides polymorphic variants of the T2R 
protein depicted in SEQ ID NO:89: variant #1, in which an alanine residue is substituted 
for a glycine residue at amino acid position 79; and variant #2, in which an arginine 
residue is substituted for a lysine residue at amino acid position 127. 
5 The present invention also provides polymorphic variants of the T2R 

protein depicted in SEQ ID NO:91 : variant #1, in which a leucine residue is substituted 
for a valine residue at amino acid position 28; and variant #2, in which an arginine 
residue is substituted for a lysine residue at amino acid position 80. 

The present invention also provides polymorphic variants of the T2R 
10 protein depicted in SEQ ID NO:93: variant #1, in which an arginine residue is substituted 
for a lysine residue at amino acid position 75; and variant #2, in which a methionine 
residue is substituted for a cysteine residue at amino acid position 251. 

The present invention also provides polymorphic variants of the T2R 
protein depicted in SEQ ID NO:95: variant #1, in which a threonine residue is substituted 
15 for a serine residue at amino acid position 48; and variant #2, in which an isoleucine 
residue is substituted for a valine residue at amino acid position 49. 

The present invention also provides polymorphic variants of the T2R 
protein depicted in SEQ ID NO: 97: variant #1, in which a glutamic acid residue is 
substituted for an aspartic acid residue at amino acid position 25; and variant #2, in which 
20 an isoleucine residue is substituted for a leucine residue at amino acid position 100. 

The present invention also provides polymorphic variants of the T2R 
protein depicted in SEQ ID NO:99: variant #1, in which a serine residue is substituted for 
a threonine residue at amino acid position 4; and variant #2, in which an isoleucine 
residue is substituted for a valine residue at amino acid position 74. 
25 The present invention also provides polymorphic variants of the T2R 

protein depicted in SEQ ID NO: 101: variant #1 , in which an asparagine residue is 
substituted for a glutamine residue at amino acid position 9; and variant #2, in which a 
tryptophan residue is substituted for a tyrosine residue at amino acid position 18. 

The present invention also provides polymorphic variants of the T2R 
30 protein depicted in SEQ ID NO: 103 : variant #1 , in which a threonine residue is 

substituted for a serine residue at amino acid position 26; and variant #2, in which an 
isoleucine residue is substituted for a valine residue at amino acid position 8. 

The present invention also provides polymorphic variants of the T2R 
protein depicted in SEQ ID NO: 105: variant #1, in which an isoleucine residue is 



substituted for a leucine residue at amino acid position 4; and variant #2, in which an 
arginine residue is substituted for a lysine residue at amino acid position 46. 

The present invention also provides polymorphic variants of the T2R 
protein depicted in SEQ ID NO: 107: variant #1, in which a threonine residue is 
5 substituted for a serine residue at amino acid position 3; and variant #2, in which an 
isoleucine residue is substituted for a valine residue at amino acid position 28. 

The present invention also provides polymorphic variants of the T2R 
protein depicted in SEQ ID NO: 109: variant #1, in which an isoleucine residue is 
substituted for a leucine residue at amino acid position 26; and variant #2, in which an 
10 arginine residue is substituted for a lysine residue at amino acid position 50. 

The present invention also provides polymorphic variants of the T2R 
protein depicted in SEQ ID NO: 111: variant #1, in which a glycine residue is substituted 
for an alanine residue at amino acid position 4; and variant #2, in which a phenylalanine 
residue is substituted for a tryptophan residue at amino acid position 60. 
15 The present invention also provides polymorphic variants of the T2R 

protein depicted in SEQ ED NO: 113: variant #1, in which an isoleucine residue is 
substituted for a leucine residue at amino acid position 62; and variant #2, in which an 
alanine residue is substituted for a glycine residue at amino acid position 244. 

The present invention also provides polymorphic variants of the T2R 
20 protein depicted in SEQ ED NO:l 15: variant #1, in which a serine residue is substituted 
for a threonine residue at amino acid position 3; and variant #2, in which a lysine residue 
is substituted for an arginine residue at amino acid position 123. 

The present invention also provides polymorphic variants of the T2R 
protein depicted in SEQ ED NO:l 17: variant #1, in which an asparagine residue is 
25 substituted for a glutamine residue at amino acid position 65; and variant #2, in which a 
leucine residue is substituted for an isoleucine residue at amino acid position 68. 

The present invention also provides polymorphic variants of the T2R 
protein depicted in SEQ ED NO:l 19: variant #1, in which an isoleucine residue is 
substituted for a leucine residue at amino acid position 2; and variant #2, in which an 
30 aspartic acid residue is substituted for a glutamic acid residue at amino acid position 4. 

The present invention also provides polymorphic variants of the T2R 
protein depicted in SEQ ED NO: 121: variant #1, in which an isoleucine residue is 
substituted for a leucine residue at amino acid position 16; and variant #2, in which an 
arginine residue is substituted for a lysine residue at amino acid position 46. 
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The present invention also provides polymorphic variants of the T2R 
protein depicted in SEQ ID NO: 123: variant #1, in which a threonine residue is 
substituted for a serine residue at amino acid position 9; and variant #2, in which a 
tryptophan residue is substituted for a phenylalanine residue at amino acid position 14. 
5 The present invention also provides polymorphic variants of the T2R 

protein depicted in SEQ ID NO: 125: variant #1, in which an isoleucine residue is 
substituted for a leucine residue at amino acid position 24; and variant #2, in which an 
arginine residue is substituted for a lysine residue at amino acid position 53. 

The present invention also provides polymorphic variants of the T2R 
10 protein depicted in SEQ ID NO: 127: variant #1, in which a phenylalanine residue is 

substituted for a tryptophan residue at amino acid position 51; and variant #2, in which an 
arginine residue is substituted for a lysine residue at amino acid position 101. 

The present invention also provides polymorphic variants of the T2R 
protein depicted in SEQ ID NO: 129: variant #1, in which an isoleucine residue is 
15 substituted for a valine residue at amino acid position 4; and variant #2, in which a 
glycine residue is substituted for an alanine residue at amino acid position 52. 

The present invention also provides polymorphic variants of the T2R 
protein depicted in SEQ ED NO: 131: variant #1, in which an arginine residue is 
substituted for a lysine residue at amino acid position 150; and variant #2, in which a 
20 leucine residue is substituted for a valine residue at amino acid position 225. 

The present invention also provides polymorphic variants of the T2R 
protein depicted in SEQ ID NO:133: variant #1, in which a leucine residue is substituted 
for an isoleucine residue at amino acid position 27; and variant #2, in which a lysine 
residue is substituted for an arginine residue at amino acid position 127. 
25 The present invention also provides polymorphic variants of the T2R 

protein depicted in SEQ ID NO:135: variant #1, in which a threonine residue is 
substituted for a serine residue at amino acid position 102; and variant #2, in which a 
glutamic acid residue is substituted for an aspartic acid residue at amino acid position 
220. 

30 The present invention also provides polymorphic variants of the T2R 

protein depicted in SEQ ID NO: 137: variant #1, in which an isoleucine residue is 
substituted for a leucine residue at amino acid position 24; and variant #2, in which an 
arginine residue is substituted for a lysine residue at amino acid position 45. 
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The present invention also provides polymorphic variants of the T2R 
protein depicted in SEQ ID NO: 139: variant #1, in which a leucine residue is substituted 
for an isoleucine residue at amino acid position 50; and variant #2, in which an alanine 
residue is substituted for a glycine residue at amino acid position 53. 
5 The present invention also provides polymorphic variants of the T2R 

protein depicted in SEQ ID NO: 141: variant #1, in which a serine residue is substituted 
for a threonine residue at amino acid position 76; and variant #2, in which an isoleucine 
residue is substituted for a leucine residue at amino acid position 131. 

The present invention also provides polymorphic variants of the T2R 
10 protein depicted in SEQ ID NO: 143: variant #1, in which an alanine residue is substituted 
for a glycine residue at amino acid position 98; and variant #2, in which a phenylalanine 
residue is substituted for a tryptophan residue at amino acid position 153. 
^ The present invention also provides polymorphic variants of the T2R 

protein depicted in SEQ ED NO: 145: variant #1, in which a leucine residue is substituted 

□ 15 for an isoleucine residue at amino acid position 8; and variant #2, in which a glycine 
;7i residue is substituted for an alanine residue at amino acid position 100. 

•=■3 5 

1 - The present invention also provides polymorphic variants of the T2R 

□ protein depicted in SEQ ID NO: 147: variant #1, in which a glycine residue is substituted 
i=H for an alanine residue at amino acid position 52; and variant #2, in which a valine residue 
j a jf 20 is substituted for a leucine residue at amino acid position 75. 

i;3 The present invention also provides polymorphic variants of the T2R 

protein depicted in SEQ ID NO: 149: variant #1, in which a lysine residue is substituted 
for an arginine residue at amino acid position 44; and variant #2, in which a leucine 
residue is substituted for a valine residue at amino acid position 49. 
25 The present invention also provides polymorphic variants of the T2R 

protein depicted in SEQ ID NO: 151: variant #1, in which an isoleucine residue is 
substituted for a leucine residue at amino acid position 5; and variant #2, in which an 
alanine residue is substituted for a glycine residue at amino acid position 25. 

The present invention also provides polymorphic variants of the T2R 
30 protein depicted in SEQ ID NO: 153: variant #1, in which a glutamic acid residue is 

substituted for an aspartic acid residue at amino acid position 7; and variant #2, in which 
an isoleucine residue is substituted for a leucine residue at amino acid position 60. 

The present invention also provides polymorphic variants of the T2R 
protein depicted in SEQ ID NO: 155: variant #1, in which an isoleucine residue is 
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substituted for a valine residue at amino acid position 7; and variant #2, in which a 
glycine residue is substituted for an alanine residue at amino acid position 23. 

The present invention also provides polymorphic variants of the T2R 
protein depicted in SEQ ID NO: 158: variant #1, in which an isoleucine residue is 
5 substituted for a leucine residue at amino acid position 5; and variant #2, in which an 
alanine residue is substituted for a glycine residue at amino acid position 21. 

The present invention also provides polymorphic variants of the T2R 
protein depicted in SEQ ID NO: 160: variant #1, in which a leucine residue is substituted 
for a valine residue at amino acid position 5; and variant #2, in which an alanine residue 

10 is substituted for a glycine residue at amino acid position 23. 

The present invention also provides polymorphic variants of the T2R 
protein depicted in SEQ ID NO:162: variant #1, in which an isoleucine residue is 
substituted for a leucine residue at amino acid position 22; and variant #2, in which an 
alanine residue is substituted for a glycine residue at amino acid position 34. 

1 5 The present invention also provides polymorphic variants of the T2R 

protein depicted in SEQ ID NO: 164: variant #1, in which a leucine residue is substituted 
for an isoleucine residue at amino acid position 49; and variant #2, in which an arginine 
residue is substituted for a lysine residue at amino acid position 76. 

Specific regions of the T2R nucleotide and amino acid sequences may be 

20 used to identify polymorphic variants, interspecies homo logs, and alleles of T2R family 
members. This identification can be made in vitro, e.g., under stringent hybridization 
conditions or PCR (e.g., using primers encoding SEQ ID NOS: 166-171) and sequencing, 
or by using the sequence information in a computer system for comparison with other 
nucleotide sequences. Typically, identification of polymorphic variants and alleles of 

25 T2R family members is made by comparing an amino acid sequence of about 25 amino 
acids or more, e.g., 50-100 amino acids. Amino acid identity of approximately at least 
60% or above, optionally 65%, 70%, 75%, 80%, 85%, or 90-95% or above typically 
demonstrates that a protein is a polymorphic variant, interspecies homolog, or allele of a 
T2R family member. Sequence comparison can be performed using any of the sequence 

30 comparison algorithms discussed below. Antibodies that bind specifically to T2R 
polypeptides or a conserved region thereof can also be used to identify alleles, 
interspecies homologs, and polymorphic variants. 

Polymorphic variants, interspecies homologs, and alleles of T2R genes are 
confirmed by examining taste cell specific expression of the putative T2R polypeptide. 
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Typically, T2R polypeptides having an amino acid sequence of SEQ ID NO:l, SEQ ID 
NO:3, SEQ ID NO:5; SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO: 11, SEQ ID NO: 13, 
SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO:21, SEQ ID NO:22, SEQ 
ID NO:24, SEQ ID NO:26, SEQ ID NO:28, SEQ ID NO:30, SEQ ID NO:32, SEQ ID 
5 NO:33, SEQ ID NO:35, SEQ ID NO:37, SEQ ID NO:39, SEQ ID NO:40, SEQ ID 
NO:42, SEQ ID NO:44, SEQ ID NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID 
NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:53, SEQ ID NO:55, SEQ ID 
NO:56, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NO:62, SEQ ID 
NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID 
10 NO:69, SEQ ID NO:70, SEQ ID NO:71, SEQ ID NO:72, SEQ ID NO:73, SEQ ID 
NO:74, SEQ ID NO:75, SEQ ID NO:76, SEQ ID NO:77, SEQ ID NO:79, SEQ ID 
NO:81, SEQ ID NO:83, SEQ ID NO:85, SEQ ID NO:87, SEQ ID NO:89, SEQ ID 
5 NO:91, SEQ ID NO:93, SEQ ID NO:95, SEQ ID NO:97, SEQ ID NO:99, SEQ ID 

U1 NO:101, SEQ ID NO:103, SEQ ID NO:105 5 SEQ ID NO:107, SEQ ID NO:109, SEQ ID 

□ 15 NO: 111, SEQ ID NO: 113, SEQ ID NO: 115, SEQ ID NO: 117, SEQ ID NO:l 19, SEQ ID 
j j NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID NO: 129, SEQ ID 
!"U NO:131, SEQ ID NO:133, SEQ ID NO:135, SEQ ED NO:137, SEQ ID NO:139, SEQ ID 

□ NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID NO: 147, SEQ ID NO: 149, SEQ ID 
j,g NO: 151, SEQ ID NO: 153, SEQ ID NO: 155, SEQ ID NO: 15 8, SEQ ID NO: 160, SEQ ID 
i"U 20 NO: 162, or SEQ ID NO: 164 is used as a positive control in comparison to the putative 
ijg T2R protein to demonstrate the identification of a polymorphic variant or allele of the 

T2R family member. The polymorphic variants, alleles and interspecies homologs are 
expected to retain the seven transmembrane structure of a G-protein coupled receptor. 

The present invention also provides nucleotide sequences for T2R 
25 promoters, which can be used to drive taste cell-specific expression of polynucleotides, 
especially in gustducin expressing taste cells that are receptive to bitter tastants. 

Nucleotide and amino acid sequence information for T2R family members 
may also be used to construct models of taste cell specific polypeptides in a computer 
system. These models are subsequently used to identify compounds that can activate or 
30 inhibit T2R receptor proteins. Such compounds that modulate the activity of T2R family 
members can be used to investigate the role of T2R genes in taste transduction. 

The isolation of T2R family members provides a means for assaying for 
inhibitors and activators of G-protein coupled receptor taste transduction. Biologically 
active T2R proteins are useful for testing inhibitors and activators of T2R as taste 
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transducers, especially bitter taste transducers, using in vivo and in vitro assays that 
measure, e.g., transcriptional activation of T2R-dependent genes; ligand binding; 
phosphorylation and dephosphorylation; binding to G-proteins; G-protein activation; 
regulatory molecule binding; voltage, membrane potential and conductance changes; ion 
flux; intracellular second messengers such as cGMP, cAMP and inositol triphosphate; 
intracellular calcium levels; and neurotransmitter release. Such activators and inhibitors 
identified using T2R family members can be used to further study taste transduction and 
to identify specific taste agonists and antagonists. Such activators and inhibitors are 
useful as pharmaceutical and food agents for customizing taste, for example to decrease 
the bitter taste of foods or pharmaceuticals. 

The present invention also provides assays, preferably high throughput 
assays, to identify molecules that interact with and/or modulate a T2R polypeptide. In 
numerous assays, a particular domain of a T2R family member is used, e.g., an 
extracellular, transmembrane, or intracellular domain or region. In numerous 
embodiments, an extracellular domain or transmembrane region or combination thereof is 
bound to a solid substrate, and used, e.g., to isolate ligands, agonists, antagonists, or any 
other molecule that can bind to and/or modulate the activity of an extracellular domain or 
transmembrane region of a T2R polypeptide. In certain embodiments, a domain of a T2R 
polypeptide, e.g., an extracellular, transmembrane, or intracellular domain, is fused to a 
heterologous polypeptide, thereby forming a chimeric polypeptide, e.g., a chimeric 
polypeptide with G protein coupled receptor activity. Such chimeric polypeptides are 
useful, e.g., in assays to identify ligands, agonists, antagonists, or other modulators of a 
T2R polypeptide. In addition, such chimeric polypeptides are useful to create novel taste 
receptors with novel ligand binding specificity, modes of regulation, signal transduction 
pathways, or other such properties, or to create novel taste receptors with novel 
combinations of ligand binding specificity, modes of regulation, signal transduction 
pathways, etc. 

Methods of detecting T2R nucleic acids and expression of T2R 
polypeptides are also useful for identifying taste cells and creating topological maps of 
the tongue and the relation of tongue taste receptor cells to taste sensory neurons in the 
brain. In particular, methods of detecting T2R can be used to identify taste cells sensitive 
to bitter tastants. Chromosome localization of the genes encoding human T2R genes can 
be used to identify diseases, mutations, and traits caused by and associated with T2R 
family members. 
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II. Definitions 

As used herein, the following terms have the meanings ascribed to them 
unless specified otherwise. 

"Taste cells" include neuroepithelial cells that are organized into groups to 
form taste buds of the tongue, e.g., foliate, fungiform, and circumvallate cells (see, e.g., 
Roper et al, Ann. Rev. Neurosci. 12:329-353 (1989)). Taste cells also include cells of the 
palate, and other tissues that may contain taste cells such as the esophagus and the 
stomach. 

"T2R" refers to one or more members of a family of G-protein coupled 
receptors that are expressed in taste cells such as foliate, fungiform, and circumvallate 
cells, as well as cells of the palate, esophagus, and stomach (see, e.g., Hoon et al, Cell 
96:541-551 (1999), herein incorporated by reference in its entirety). This family is also 
referred to as the "SF family" (see, e.g., USSN 09/393,634). Such taste cells can be 
identified because they express specific molecules such as Gustducin, a taste cell specific 
G protein, or other taste specific molecules (McLaughin et al, Nature 357:563-569 
(1992)). Taste receptor cells can also be identified on the basis of morphology (see, e.g., 
Roper, supra). T2R family members have the ability to act as receptors for taste 
transduction. T2R family members are also referred to as the "GR" family, for gustatory 
receptor, or "SF" family. 

"T2R" nucleic acids encode a family of GPCRs with seven transmembrane 
regions that have "G-protein coupled receptor activity," e.g., they bind to G-proteins in 
response to extracellular stimuli and promote production of second messengers such as 
IP3, cAMP, cGMP, and Ca 2+ via stimulation of enzymes such as phospholipase C and 
adenylate cyclase (for a description of the structure and function of GPCRs, see, e.g., 
Fong, supra, and Baldwin, supra). A dendogram providing the relationship between 
certain T2R family members is provided as Figure 2. These nucleic acids encode proteins 
that are expressed in taste cells, in particular Gustducin-expressing taste cells that are 
responsive to bitter tastants. A single taste cell may contain many distinct T2R 
polypeptides. 

The term "T2R" family therefore refers to polymorphic variants, alleles, 
mutants, and interspecies homologs that: (1) have about 60% amino acid sequence 
identity, optionally about 75, 80, 85, 90, or 95% amino acid sequence identity to SEQ ID 
NO:l, SEQ ID NO:3, SEQ ID NO:5; SEQ ID NO:7, SEQ ID NO:9, SEQ ID NO.ll, SEQ 
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ID NO:13, SEQ ID NO:15, SEQ ID NO: 17, SEQ ID NO:19, SEQ ID NO:21, SEQ ID 
NO:22, SEQ ID NO:24, SEQ ID NO:26, SEQ ID NO:28, SEQ ID NO:30, SEQ ID 
NO:32, SEQ ID NO:33, SEQ ID NO:35, SEQ ID NO:37, SEQ ID NO:39, SEQ ID 
NO:40, SEQ ID NO:42, SEQ ID NO:44, SEQ ID NO:46, SEQ ID NO:47, SEQ ID 
5 NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID NO:53, SEQ ID 
NO:55, SEQ ID NO:56, SEQ ID NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID 
NO:62, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID 
NO:68, SEQ ID NO:69, SEQ ID NO:70, SEQ ID NO:71, SEQ ID NO:72, SEQ ID 
NO:73, SEQ ID NO:74, SEQ ID NO:75, SEQ ID NO:76, SEQ ID NO:77, SEQ ID 

10 NO:79, SEQ ID NO:81, SEQ ID NO:83, SEQ ID NO:85, SEQ ID NO:87, SEQ ID 
NO:89, SEQ ID N0:91, SEQ ID NO:93, SEQ ID NO:95, SEQ ID NO:97, SEQ ID 
NO:99, SEQ ID NO:101, SEQ ID NO:103, SEQ ID NO:105, SEQ ID NO:107, SEQ ID 
NO:109, SEQIDNO:lll, SEQIDNO:113, SEQIDNO:115, SEQIDNO:117, SEQ ID 
NO: 11 9, SEQ ID NO: 121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID NO: 127, SEQ ID 

15 NO:129, SEQ ID NO:131, SEQ ID NO:133, SEQ ID NO:135, SEQ ID NO:137, SEQ ID 
NO:139, SEQ ID NO:141, SEQ ID NO:143, SEQ ID NO:145, SEQ ID NO:147, SEQ ID 
NO:149, SEQ ID NO:151, SEQ ID NO:153, SEQ ID NO:155, SEQ ID NO: 158, SEQ ID 
NO: 160, SEQ ID NO: 162, or SEQ ID NO: 164 over a window of about 25 amino acids, 
optionally 50-100 amino acids; (2) specifically bind to antibodies raised against an 

20 immunogen comprising an amino acid sequence selected from the group consisting of 
SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:5; SEQ ID NO:7, SEQ ID NO:9, SEQ ID 
NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID 
NO:21, SEQ ID NO:22, SEQ ID NO:24, SEQ ID NO:26, SEQ ID NO:28, SEQ ID 
NO:30, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:35, SEQ ID NO:37, SEQ ID 

25 NO:39, SEQ ID NO:40, SEQ ID NO:42, SEQ ID NO:44, SEQ ID NO:46, SEQ ID 
NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID 
NO:53, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:58, SEQ ID NO:59, SEQ ID 
NO:60, SEQ ID NO:62, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID 
NO:67, SEQ ID NO:68, SEQ ID NO:69, SEQ ID NO:70, SEQ ID NO:71, SEQ ID 

30 NO:72, SEQ ID NO:73, SEQ ID NO:74, SEQ ID NO:75, SEQ ID NO:76, SEQ ID 
NO:77, SEQ ID NO:79, SEQ ID NO:81, SEQ ID NO:83, SEQ ID NO:85, SEQ ID 
NO:87, SEQ ID NO:89, SEQ ID NO:91, SEQ ID NO:93, SEQ ID NO:95, SEQ ID 
NO:97, SEQ ID NO:99, SEQ ID NO:101, SEQ ID NO:103, SEQ ID NO:105, SEQ ID 
NO: 107, SEQ ID NO: 109, SEQ ID NO: 111, SEQ ID NO: 113, SEQ ID NO: 11 5, SEQ ID 
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NO:l 17, SEQ ID NO:119, SEQ ID NO:121, SEQ ID NO:123, SEQ ID NO:125, SEQ ID 
NO:127, SEQ ID NO:129, SEQ ID NO:131, SEQ ID NO:133, SEQ ID NO:135, SEQ ID 
NO:137, SEQ ID NO:139, SEQ ID NO:141, SEQ ID NO:143, SEQ ID NO:145, SEQ ID 
NO:147, SEQ ID NO:149, SEQ ID NO:151, SEQ ID NO:153, SEQ ID NO:155, SEQ ID 
5 NO:158, SEQ ID NO:160, SEQ ID NO:162, and SEQ ID NO:164, and conservatively 
modified variants thereof; (3) specifically hybridize (with a size of at least about 100, 
optionally at least about 500-1000 nucleotides) under stringent hybridization conditions to 
a sequence selected from the group consisting of SEQ ID NO:2, SEQ ID NO:4, SEQ ID 
NO:6, SEQ ID NO:8, SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO:14, SEQ ID NO:16, 

10 SEQ ID NO: 18, SEQ ID NO:20, SEQ ID NO:23, SEQ ID NO:25, SEQ ID NO:27, SEQ 
ID NO:29, SEQ ID NO:31, SEQ ID NO:34, SEQ ID NO:36, SEQ ID NO:38, SEQ ID 
NO:41, SEQ ID NO:43, SEQ ID NO:45, SEQ ID NO:52, SEQ ID NO:54, SEQ ID 
NO:57, SEQ ID NO:61, SEQ ID NO:63, SEQ ID NO:78, SEQ ID NO:80, SEQ ID 
NO:82, SEQ ID NO:84, SEQ ED NO:86; SEQ ED NO:88, SEQ ID NO:90, SEQ ED 

15 NO:92, SEQ ID NO:94, SEQ ID NO:96, SEQ ED NO:98, SEQ ED NO: 100, SEQ ID 

NO: 102, SEQ ED NO: 104 SEQ ED NO: 106, SEQ ED NO: 108, SEQ ED NO: 110, SEQ ID 
fY NO: 1 12, SEQ ED NO: 1 14, SEQ ID NO: 1 1 6, SEQ ED NO: 118, SEQ ED NO: 120, -SEQ4D- 

^ -NCU5G, SEQ ED NO:122, SEQ ID NO: 124, SEQ ED NO: 126, SEQ ID NO: 128, SEQ ID 
NO:130, SEQ ED NO:132, SEQ ED NO:134, SEQ ED NO:136, SEQ ED NO:138, SEQ ID 

20 NO:140, SEQ ED NO:142, SEQ ED NO:144, SEQ ED NO:146, SEQ ID NO:148, SEQ ID 
NO:150, SEQ ED NO:152, SEQ ED NO:154, SEQ ED NO:156, SEQ ED NO:157, SEQ ID 
NO:159, SEQ ID NO:161, SEQ ED NO:163, and SEQ ID NO:165, and conservatively 
modified variants thereof; (4) comprise a sequence at least about 50% identical to an 
amino acid sequence selected from the group consisting of SEQ ID NO: 166, SEQ ED 

25 NO: 167, SEQ ED NO: 168, SEQ ID NO: 169, SEQ ED NO: 170, and SEQ ED NO: 171; or 
(5) are amplified by primers that specifically hybridize under stringent hybridization 
conditions to the same sequence as a degenerate primer sets encoding SEQ ED NO: 166, 
SEQ ED NO: 167, SEQ ED NO: 168, SEQ ED NO: 169, SEQ ID NO: 170, or SEQ ID 
NO:171. 

30 Topologically, sensory GPCRs have an "N-terminal domain" 

"extracellular domains," a "transmembrane domain" comprising seven transmembrane 
regions, cytoplasmic, and extracellular loops, "cytoplasmic domains," and a "C-terminal 
domain" (see, e.g., Hoon et al, Cell 96:541-551 (1999); Buck & Axel, Cell 65:175-187 
(1991)). These domains can be structurally identified using methods known to those of 
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skill in the art, such as sequence analysis programs that identify hydrophobic and 
hydrophilic domains (see, e.g., Stryer, Biochemistry (3 rd ed. 1988); see also any of a 
number of Internet based sequence analysis programs, such as those found at 
dot.imgen.bcm.tmc.edu). Such domains are useful for making chimeric proteins and for 
5 in vitro assays of the invention, e.g., ligand binding assays. 

"Extracellular domains" therefore refers to the domains of T2R 
polypeptides that protrude from the cellular membrane and are exposed to the 
extracellular face of the cell. Such domains would include the "N terminal domain" that 
is exposed to the extracellular face of the cell, as well as the extracellular loops of the 
10 transmembrane domain that are exposed to the extracellular face of the cell, i.e., the loops 
between transmembrane regions 2 and 3, and between transmembrane regions 4 and 5. 
The "N terminal domain" region starts at the N-terminus and extends to a region close to 
! <jf the start of the transmembrane domain. These extracellular domains are useful for in 

\M vitro ligand binding assays, both soluble and solid phase. In addition, transmembrane 

p 15 regions, described below, can also bind ligand either in combination with the extracellular 

! s ^5 domain or alone, and are therefore also useful for in vitro ligand binding assays, 

fy "Transmembrane domain," which comprises the seven transmembrane 

"regions," refers to the domain of T2R polypeptides that lies within the plasma 
!,*• ' membrane, and may also include the corresponding cytoplasmic (intracellular) and 

rU 20 extracellular loops, also referred to as transmembrane domain "regions." The seven 

J»3 transmembrane regions and extracellular and cytoplasmic loops can be identified using 

standard methods, as described in Kyte & Doolittle, J. Mol. Biol 157:105-132 (1982)), or 
in Stryer, supra. 

"Cytoplasmic domains" refers to the domains of T2R proteins that face the 
25 inside of the cell, e.g., the "C terminal domain" and the intracellular loops of the 

transmembrane domain, e.g., the intracellular loops between transmembrane regions 1 
and 2, and the intracellular loops between transmembrane regions 3 and 4. "C terminal 
domain" refers to the region that spans the end of the last transmembrane domain and the 
C-terminus of the protein, and which is normally located within the cytoplasm. 
30 "Biological sample" as used herein is a sample of biological tissue or fluid 

that contains one or more T2R nucleic acids encoding one or more f T2R proteins. Such 
samples include, but are not limited to, tissue isolated from humans, mice, and rats, in 
particular, tongue, palate, and other tissues that may contain taste cells such as the 
esophagus and the stomach. Biological samples may also include sections of tissues such 
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as frozen sections taken for histological purposes. A biological sample is typically 
obtained from a eukaryotic organism, such as insects, protozoa, birds, fish, reptiles, and 
preferably a mammal such as rat, mouse, cow, dog, guinea pig, or rabbit, and most 
preferably a primate such as chimpanzees or humans. 
5 "GPCR activity" refers to the ability of a GPCR to transduce a signal. 

Such activity can be measured in a heterologous cell, by coupling a GPCR (or a chimeric 
GPCR) to either a G-protein or promiscuous G-protein such as Gal 5, and an enzyme 
such as PLC, and measuring increases in intracellular calcium using (Offermans & 
Simon, J. Biol Chem. 270:15175-15180 (1995)). Receptor activity can be effectively 

10 measured by recording ligand-induced changes in [Ca 2+ ]j using fluorescent Ca 2+ -indicator 
dyes and fluorometric imaging. Optionally, the polypeptides of the invention are 
involved in sensory transduction, optionally taste transduction in taste cells. 

The phrase "functional effects" in the context of assays for testing 
compounds that modulate T2R family member mediated taste transduction includes the 

1 5 determination of any parameter that is indirectly or directly under the influence of the 
receptor, e.g. , functional, physical and chemical effects. It includes ligand binding, 
changes in ion flux, membrane potential, current flow, transcription, G-protein binding, 
GPCR phosphorylation or dephosphorylation, signal transduction, receptor-ligand 
interactions, second messenger concentrations (e.g., cAMP, cGMP, EP3, or intracellular 

20 Ca 2+ ), in vitro, in vivo, and ex vivo and also includes other physiologic effects such 
increases or decreases of neurotransmitter or hormone release. 

By "determining the functional effect" is meant assays for a compound 
that increases or decreases a parameter that is indirectly or directly under the influence of 
a T2R family member, e.g., functional, physical and chemical effects. Such functional 

25 effects can be measured by any means known to those skilled in the art, e.g., changes in 
spectroscopic characteristics {e.g., fluorescence, absorbance, refractive index), 
hydrodynamic (e.g., shape), chromatographic, or solubility properties, patch clamping, 
voltage-sensitive dyes, whole cell currents, radioisotope efflux, inducible markers, oocyte 
T2R gene expression; tissue culture cell T2R expression; transcriptional activation of 

30 T2R genes; ligand binding assays; voltage, membrane potential and conductance changes; 
ion flux assays; changes in intracellular second messengers such as cAMP, cGMP, and 
inositol triphosphate (IP3); changes in intracellular calcium levels; neurotransmitter 
release, and the like. 
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"Inhibitors," "activators," and "modulators" of T2R genes or proteins are 
used interchangeably to refer to inhibitory, activating, or modulating molecules identified 
using in vitro and in vivo assays for taste transduction, e.g., ligands, agonists, antagonists, 
and their homologs and mimetics. Inhibitors are compounds that, e.g., bind to, partially 
5 or totally block stimulation, decrease, prevent, delay activation, inactivate, desensitize, or 
down regulate taste transduction, e.g., antagonists. Activators are compounds that, e.g., 
bind to, stimulate, increase, open, activate, facilitate, enhance activation, sensitize or up 
regulate taste transduction, e.g., agonists. Modulators include compounds that, e.g., alter 
the interaction of a receptor with: extracellular proteins that bind activators or inhibitor 

10 {e.g., ebnerin and other members of the hydrophobic carrier family); G -proteins; kinases 
(e.g., homologs of rhodopsin kinase and beta adrenergic receptor kinases that are 
involved in deactivation and desensitization of a receptor); and arrestin-like proteins, 
which also deactivate and desensitize receptors. Modulators include genetically modified 
versions of T2R family members, e.g., with altered activity, as well as naturally occurring 

15 and synthetic ligands, antagonists, agonists, small chemical molecules and the like. Such 
assays for inhibitors and activators include, e.g., expressing T2R family members in cells 
or cell membranes, applying putative modulator compounds, in the presence or absence 
of tastants, e.g., bitter tastants, and then determining the functional effects on taste 
transduction, as described above. Samples or assays comprising T2R family members 

20 that are treated with a potential activator, inhibitor, or modulator are compared to control 
samples without the inhibitor, activator, or modulator to examine the extent of inhibition. 
Control samples (untreated with inhibitors) are assigned a relative T2R activity value of 
100%. Inhibition of a T2R is achieved when the T2R activity value relative to the control 
is about 80%, optionally 50% or 25-0%. Activation of a T2R is achieved when the T2R 

25 activity value relative to the control is 1 10%, optionally 150%, optionally 200-500%, or 
1000-3000% higher. 

"Biologically active" T2R refers to a T2R having GPCR activity as 
described above, involved in taste transduction in taste receptor cells, in particular bitter 
taste transduction. 

30 The terms "isolated" "purified" or "biologically pure" refer to material that 

is substantially or essentially free from components which normally accompany it as 
found in its native state. Purity and homogeneity are typically determined using 
analytical chemistry techniques such as polyacrylamide gel electrophoresis or high 
performance liquid chromatography. A protein that is the predominant species present in 
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a preparation is substantially purified. In particular, an isolated T2R nucleic acid is 
separated from open reading frames that flank the T2R gene and encode proteins other 
than a T2R. The term "purified" denotes that a nucleic acid or protein gives rise to 
essentially one band in an electrophoretic gel. Particularly, it means that the nucleic acid 
or protein is at least 85% pure, optionally at least 95% pure, and optionally at least 99% 
pure. 

"Nucleic acid" refers to deoxyribonucleotides or ribonucleotides and 
polymers thereof in either single- or double-stranded form. The term encompasses 
nucleic acids containing known nucleotide analogs or modified backbone residues or 
linkages, which are synthetic, naturally occurring, and non-naturally occurring, which 
have similar binding properties as the reference nucleic acid, and which are metabolized 
in a manner similar to the reference nucleotides. Examples of such analogs include, 
without limitation, phosphorothioates, phosphoramidates, methyl phosphonates, chiral- 
methyl phosphonates, 2-O-methyl ribonucleotides, peptide-nucleic acids (PNAs). 

Unless otherwise indicated, a particular nucleic acid sequence also 
implicitly encompasses conservatively modified variants thereof (e.g., degenerate codon 
substitutions) and complementary sequences, as well as the sequence explicitly indicated. 
Specifically, degenerate codon substitutions may be achieved by generating sequences in 
which the third position of one or more selected (or all) codons is substituted with mixed- 
base and/or deoxyinosine residues (Batzer et aL, Nucleic Acid Res. 19:5081 (1991); 
Ohtsuka et al, J. Biol Chem. 260:2605-2608 (1985); Rossolini et al 9 Mol Cell Probes 
8:91-98 (1994)). The term nucleic acid is used interchangeably with gene, cDNA, 
mRNA, oligonucleotide, and polynucleotide. 

The terms "polypeptide," "peptide" and "protein" are used interchangeably 
herein to refer to a polymer of amino acid residues. The terms apply to amino acid 
polymers in which one or more amino acid residue is an artificial chemical mimetic of a 
corresponding naturally occurring amino acid, as well as to naturally occurring amino 
acid polymers and non-naturally occurring amino acid polymer. 

The term "amino acid" refers to naturally occurring and synthetic amino 
acids, as well as amino acid analogs and amino acid mimetics that function in a manner 
similar to the naturally occurring amino acids. Naturally occurring amino acids are those 
encoded by the genetic code, as well as those amino acids that are later modified, e.g., 
hydroxyproline, y-carboxyglutamate, and O-phosphoserine. Amino acid analogs refers to 
compounds that have the same basic chemical structure as a naturally occurring amino 
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acid, i.e., an a carbon that is bound to a hydrogen, a carboxyl group, an amino group, and 
an R group, e.g., homoserine, norleucine, methionine sulfoxide, methionine methyl 
sulfonium. Such analogs have modified R groups (eg., norleucine) or modified peptide 
backbones, but retain the same basic chemical structure as a naturally occurring amino 
5 acid. Amino acid mimetics refers to chemical compounds that have a structure that is 
different from the general chemical structure of an amino acid, but that functions in a 
manner similar to a naturally occurring amino acid. 

Amino acids may be referred to herein by either their commonly known 
three letter symbols or by the one-letter symbols recommended by the IUPAC-IUB 

10 Biochemical Nomenclature Commission. Nucleotides, likewise, may be referred to by 
their commonly accepted single-letter codes. 

"Conservatively modified variants" applies to both amino acid and nucleic 
acid sequences. With respect to particular nucleic acid sequences, conservatively 
modified variants refers to those nucleic acids which encode identical or essentially 

15 identical amino acid sequences, or where the nucleic acid does not encode an amino acid 
sequence, to essentially identical sequences. Because of the degeneracy of the genetic 
code, a large number of functionally identical nucleic acids encode any given protein. 
For instance, the codons GCA, GCC, GCG and GCU all encode the amino acid alanine. 
Thus, at every position where an alanine is specified by a codon, the codon can be altered 

20 to any of the corresponding codons described without altering the encoded polypeptide. 
Such nucleic acid variations are "silent variations," which are one species of 
conservatively modified variations. Every nucleic acid sequence herein which encodes a 
polypeptide also describes every possible silent variation of the nucleic acid. One of skill 
will recognize that each codon in a nucleic acid (except AUG, which is ordinarily the 

25 only codon for methionine, and TGG, which is ordinarily the only codon for tryptophan) 
can be modified to yield a functionally identical molecule. Accordingly, each silent 
variation of a nucleic acid which encodes a polypeptide is implicit in each described 
sequence. 

As to amino acid sequences, one of skill will recognize that individual 
30 substitutions, deletions or additions to a nucleic acid, peptide, polypeptide, or protein 

sequence which alters, adds or deletes a single amino acid or a small percentage of amino 
acids in the encoded sequence is a "conservatively modified variant" where the alteration 
results in the substitution of an amino acid with a chemically similar amino acid. 
Conservative substitution tables providing functionally similar amino acids are well 

38 



known in the art. Such conservatively modified variants are in addition to and do not 
exclude polymorphic variants, interspecies homologs, and alleles of the invention. 

The following eight groups each contain amino acids that are conservative 
substitutions for one another: 



5 1) 


Alanine (A), Glycine (G); 


2) 


Aspartic acid (D), Glutamic acid (E); 


3) 


Asparagine (N), Glutamine (Q); 


4) 


Arginine (R), Lysine (K); 


5) 


Isoleucine (I), Leucine (L), Methionine (M), Valine (V); 


10 6) 


Phenylalanine (F), Tyrosine (Y), Tryptophan (W); 


7) 


Serine (S), Threonine (T); and 


8) 


Cysteine (C), Methionine (M) 



(see, e.g., Creighton, Proteins (1984)). 

Macromolecular structures such as polypeptide structures can be described 

15 in terms of various levels of organization. For a general discussion of this organization, 
see, e.g., Alberts et al, Molecular Biology of the Cell (3 rd ed., 1994) and Cantor and 
Schimmel, Biophysical Chemistry Part I: The Conformation of Biological 
Macromolecules (1980). "Primary structure" refers to the amino acid sequence of a 
particular peptide. "Secondary structure" refers to locally ordered, three dimensional 

20 structures within a polypeptide. These structures are commonly known as domains. 

Domains are portions of a polypeptide that form a compact unit of the polypeptide and 
are typically 50 to 350 amino acids long. Typical domains are made up of sections of 
lesser organization such as stretches of p-sheet and a-helices. "Tertiary structure" refers 
to the complete three dimensional structure of a polypeptide monomer. "Quaternary 

25 structure" refers to the three dimensional structure formed by the noncovalent association 
of independent tertiary units. Anisotropic terms are also known as energy terms. 

A "label" or a "detectable moiety" is a composition detectable by 
spectroscopic, photochemical, biochemical, immunochemical, or chemical means. For 
example, useful labels include 32 P, fluorescent dyes, electron-dense reagents, enzymes 

30 (e.g., as commonly used in an ELISA), biotin, digoxigenin, or haptens and proteins which 
can be made detectable, e.g., by incorporating a radiolabel into the peptide or used to 
detect antibodies specifically reactive with the peptide. 
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A "labeled nucleic acid probe or oligonucleotide" is one that is bound, 
either covalently, through a linker or a chemical bond, or noncovalently, through ionic, 
van der Waals, electrostatic, or hydrogen bonds to a label such that the presence of the 
probe may be detected by detecting the presence of the label bound to the probe. 
5 As used herein a "nucleic acid probe or oligonucleotide" is defined as a 

nucleic acid capable of binding to a target nucleic acid of complementary sequence 
through one or more types of chemical bonds, usually through complementary base 
pairing, usually through hydrogen bond formation. As used herein, a probe may include 
natural (i.e., A, G, C, or T) or modified bases (7-deazaguanosine, inosine, etc.). In 

10 addition, the bases in a probe may be joined by a linkage other than a phosphodiester 

bond, so long as it does not interfere with hybridization. Thus, for example, probes may 
be peptide nucleic acids in which the constituent bases are joined by peptide bonds rather 
than phosphodiester linkages. It will be understood by one of skill in the art that probes 
may bind target sequences lacking complete complementarity with the probe sequence 

15 depending upon the stringency of the hybridization conditions. The probes are optionally 
directly labeled as with isotopes, chromophores, lumiphores, chromogens, or indirectly 
labeled such as with biotin to which a streptavidin complex may later bind. By assaying 
for the presence or absence of the probe, one can detect the presence or absence of the 
select sequence or subsequence. 

20 The term "recombinant" when used with reference, e.g., to a cell, or 

nucleic acid, protein, or vector, indicates that the cell, nucleic acid, protein or vector, has 
been modified by the introduction of a heterologous nucleic acid or protein or the 
alteration of a native nucleic acid or protein, or that the cell is derived from a cell so 
modified. Thus, for example, recombinant cells express genes that are not found within 

25 the native (non-recombinant) form of the cell or express native genes that are otherwise 
abnormally expressed, under expressed or not expressed at all. 

The term "heterologous" when used with reference to portions of a nucleic 
acid indicates that the nucleic acid comprises two or more subsequences that are not 
found in the same relationship to each other in nature. For instance, the nucleic acid is 

30 typically recombinantly produced, having two or more sequences from unrelated genes 
arranged to make a new functional nucleic acid, e.g., a promoter from one source and a 
coding region from another source. Similarly, a heterologous protein indicates that the 
protein comprises two or more subsequences that are not found in the same relationship to 
each other in nature (e.g., a fusion protein). 
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A "promoter" is defined as an array of nucleic acid control sequences that 
direct transcription of a nucleic acid. As used herein, a promoter includes necessary 
nucleic acid sequences near the start site of transcription, such as, in the case of a 
polymerase II type promoter, a TATA element. A promoter also optionally includes 
distal enhancer or repressor elements, which can be located as much as several thousand 
base pairs from the start site of transcription. A "constitutive" promoter is a promoter that 
is active under most environmental and developmental conditions. An "inducible" 
promoter is a promoter that is active under environmental or developmental regulation. 
The term "operably linked" refers to a functional linkage between a nucleic acid 
expression control sequence (such as a promoter, or array of transcription factor binding 
sites) and a second nucleic acid sequence, wherein the expression control sequence 
directs transcription of the nucleic acid corresponding to the second sequence. 

An "expression vector" is a nucleic acid construct, generated 
recombinantly or synthetically, with a series of specified nucleic acid elements that 
permit transcription of a particular nucleic acid in a host cell. The expression vector can 
be part of a plasmid, virus, or nucleic acid fragment. Typically, the expression vector 
includes a nucleic acid to be transcribed operably linked to a promoter. 

The terms "identical" or percent "identity," in the context of two or more 
nucleic acids or polypeptide sequences, refer to two or more sequences or subsequences 
or domains that are the same or have a specified percentage of amino acid residues or 
nucleotides that are the same {i.e., 50% identity, optionally 55%, 60%, 65%, 70%, 75%, 
80%, 85%, 90%, 95% or higher identity over a specified region), when compared and 
aligned for maximum correspondence over a comparison window, or designated region as 
measured using one of the following sequence comparison algorithms or by manual 
alignment and visual inspection. Such sequences are then said to be "substantially 
identical." This definition also refers to the compliment of a test sequence. Optionally, 
the identity exists over a region that is at least about 50 amino acids or nucleotides in 
length, or more preferably over a region that is 75-100 amino acids or nucleotides in 
length. 

For sequence comparison, typically one sequence acts as a reference 
sequence, to which test sequences are compared. When using a sequence comparison 
algorithm, test and reference sequences are entered into a computer, subsequence 
coordinates are designated, if necessary, and sequence algorithm program parameters are 
designated. Default program parameters can be used, as described below for the 
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BLASTN and BLASTP programs, or alternative parameters can be designated. The 
sequence comparison algorithm then calculates the percent sequence identities for the test 
sequences relative to the reference sequence, based on the program parameters. 

A "comparison window", as used herein, includes reference to a segment 
5 of any one of the number of contiguous positions selected from the group consisting of 
from 20 to 600, usually about 50 to about 200, more usually about 100 to about 150 in 
which a sequence may be compared to a reference sequence of the same number of 
contiguous positions after the two sequences are optimally aligned. Methods of 
alignment of sequences for comparison are well-known in the art. Optimal alignment of 
1 0 sequences for comparison can be conducted, e.g., by the local homology algorithm of 
Smith & Waterman, Adv. Appl. Math. 2:482 (1981), by the homology alignment 
algorithm of Needleman & Wunsch, J. Mol Biol. 48:443 (1970), by the search for 
similarity method of Pearson & Lipman, Proc. Nat'l. Acad. Sci. USA 85:2444 (1988), by 
computerized implementations of these algorithms (GAP, BESTFIT, FASTA, and 
1 5 TF AST A in the Wisconsin Genetics Software Package, Genetics Computer Group, 575 
Science Dr., Madison, WI), or by manual alignment and visual inspection (see, e.g., 
Current Protocols in Molecular Biology (Ausubel et al, eds. 1995 supplement)). 

A preferred example of an algorithm that is suitable for determining 
percent sequence identity and sequence similarity are the BLAST and BLAST 2.0 
20 algorithms, which are described in Altschul et al., Nuc. Acids Res. 25:3389-3402 (1977) 
and Altschul et al, J. Mol. Biol. 215:403-410 (1990), respectively. Software for 
performing BLAST analyses is publicly available through the National Center for 
Biotechnology Information (http://www.ncbi.nlm.nih.gov/). This algorithm involves first 
identifying high scoring sequence pairs (HSPs) by identifying short words of length W in 
25 the query sequence, which either match or satisfy some positive-valued threshold score T 
when aligned with a word of the same length in a database sequence. T is referred to as 
the neighborhood word score threshold (Altschul et al, supra). These initial 
neighborhood word hits act as seeds for initiating searches to find longer HSPs containing 
them. The word hits are extended in both directions along each sequence for as far as the 
30 cumulative alignment score can be increased. Cumulative scores are calculated using, for 
nucleotide sequences, the parameters M (reward score for a pair of matching residues; 
always > 0) and N (penalty score for mismatching residues; always < 0). For amino acid 
sequences, a scoring matrix is used to calculate the cumulative score. Extension of the 
word hits in each direction are halted when: the cumulative alignment score falls off by 
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the quantity X from its maximum achieved value; the cumulative score goes to zero or 
below, due to the accumulation of one or more negative-scoring residue alignments; or 
the end of either sequence is reached. The BLAST algorithm parameters W, T, and X 
determine the sensitivity and speed of the alignment. The BLASTN program (for 
5 nucleotide sequences) uses as defaults a wordlength (W) of 1 1, an expectation (E) or 10, 
M=5, N=-4 and a comparison of both strands. For amino acid sequences, the BLASTP 
program uses as defaults a wordlength of 3, and expectation (E) of 10, and the 
BLOSUM62 scoring matrix (see Henikoff & Henikoff, Proc. Natl. Acad. Sci. USA 
89:10915 (1989)) alignments (B) of 50, expectation (E) of 10, M=5, N=-4, and a 

10 comparison of both strands. 

Another example of a useful algorithm is PILEUP. PILEUP creates a 
multiple sequence alignment from a group of related sequences using progressive, 
pairwise alignments to show relationship and percent sequence identity. It also plots a 
tree or dendogram showing the clustering relationships used to create the alignment {see, 

15 e.g., Figure 2). PILEUP uses a simplification of the progressive alignment method of 
Feng & Doolittle, J. MoL EvoL 35:351-360 (1987). The method used is similar to the 
method described by Higgins & Sharp, CABIOS 5:151-153 (1989). The program can 
align up to 300 sequences, each of a maximum length of 5,000 nucleotides or amino 
acids. The multiple alignment procedure begins with the pairwise alignment of the two 

20 most similar sequences, producing a cluster of two aligned sequences. This cluster is then 
aligned to the next most related sequence or cluster of aligned sequences. Two clusters of 
sequences are aligned by a simple extension of the pairwise alignment of two individual 
sequences. The final alignment is achieved by a series of progressive, pairwise 
alignments. The program is run by designating specific sequences and their amino acid 

25 or nucleotide coordinates for regions of sequence comparison and by designating the 
program parameters. Using PILEUP, a reference sequence is compared to other test 
sequences to determine the percent sequence identity relationship using the following 
parameters: default gap weight (3.00), default gap length weight (0.10), and weighted end 
gaps. PILEUP can be obtained from the GCG sequence analysis software package, e.g., 

30 version 7.0 (Devereaux et aL, Nuc. Acids Res. 12:387-395 (1984)). 

An indication that two nucleic acid sequences or polypeptides are 
substantially identical is that the polypeptide encoded by the first nucleic acid is 
immunologically cross reactive with the antibodies raised against the polypeptide 
encoded by the second nucleic acid, as described below. Thus, a polypeptide is typically 
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substantially identical to a second polypeptide, for example, where the two peptides differ 
only by conservative substitutions. Another indication that two nucleic acid sequences 
are substantially identical is that the two molecules or their complements hybridize to 
each other under stringent conditions, as described below. Yet another indication that 
5 two nucleic acid sequences are substantially identical is that the same primers can be used 
to amplify the sequence. 

The phrase "selectively (or specifically) hybridizes to" refers to the 
binding, duplexing, or hybridizing of a molecule only to a particular nucleotide sequence 
under stringent hybridization conditions when that sequence is present in a complex 
10 mixture (e.g., total cellular or library DNA or RNA). 

The phrase "stringent hybridization conditions" refers to conditions under 
which a probe will hybridize to its target subsequence, typically in a complex mixture of 
nucleic acid, but to no other sequences. Stringent conditions are sequence-dependent and 
will be different in different circumstances. Longer sequences hybridize specifically at 
15 higher temperatures. An extensive guide to the hybridization of nucleic acids is found in 
Tijssen, Techniques in Biochemistry and Molecular Biology-Hybridization with Nucleic 
Probes, "Overview of principles of hybridization and the strategy of nucleic acid assays" 
(1993). Generally, stringent conditions are selected to be about 5-10° C lower than the 
thermal melting point (T m ) for the specific sequence at a defined ionic strength pH. The 
20 T m is the temperature (under defined ionic strength, pH, and nucleic concentration) at 

which 50% of the probes complementary to the target hybridize to the target sequence at 
equilibrium (as the target sequences are present in excess, at T m , 50% of the probes are 
occupied at equilibrium). Stringent conditions will be those in which the salt 
concentration is less than about 1.0 M sodium ion, typically about 0.01 to 1.0 M sodium 
25 ion concentration (or other salts) at pH 7.0 to 8.3 and the temperature is at least about 30° 
C for short probes (e.g., 10 to 50 nucleotides) and at least about 60° C for long probes 
(e.g., greater than 50 nucleotides). Stringent conditions may also be achieved with the 
addition of destabilizing agents such as formamide. For selective or specific 
hybridization, a positive signal is at least two times background, optionally 10 times 
30 background hybridization. Exemplary stringent hybridization conditions can be as 

following: 50% formamide, 5x SSC, and 1% SDS, incubating at 42°C, or, 5x SSC, 1% 
SDS, incubating at 65°C, with wash in 0.2x SSC, and 0.1% SDS at 65°C. Such 
hybridizations and wash steps can be carried out for, e.g., 1, 2, 5, 10, 15, 30, 60, or more 
minutes. 
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Nucleic acids that do not hybridize to each other under stringent conditions 
are still substantially identical if the polypeptides which they encode are substantially 
identical. This occurs, for example, when a copy of a nucleic acid is created using the 
maximum codon degeneracy permitted by the genetic code. In such cases, the nucleic 
acids typically hybridize under moderately stringent hybridization conditions. Exemplary 
"moderately stringent hybridization conditions" include a hybridization in a buffer of 
40% formamide, 1 M NaCl, 1% SDS at 37°C, and a wash in IX SSC at 45°C. Such 
hybridizations and wash steps can be carried out for, e.g., 1, 2, 5, 10, 15, 30, 60, or more 
minutes. A positive hybridization is at least twice background. Those of ordinary skill 
will readily recognize that alternative hybridization and wash conditions can be utilized to 
provide conditions of similar stringency. 

"Antibody" refers to a polypeptide comprising a framework region from 
an immunoglobulin gene or fragments thereof that specifically binds and recognizes an 
antigen. The recognized immunoglobulin genes include the kappa, lambda, alpha, 
gamma, delta, epsilon, and mu constant region genes, as well as the myriad 
immunoglobulin variable region genes. Light chains are classified as either kappa or 
lambda. Heavy chains are classified as gamma, mu, alpha, delta, or epsilon, which in turn 
define the immunoglobulin classes, IgG, IgM, IgA, IgD and IgE, respectively. 

An exemplary immunoglobulin (antibody) structural unit comprises a 
tetramer. Each tetramer is composed of two identical pairs of polypeptide chains, each 
pair having one "light" (about 25 kDa) and one "heavy" chain (about 50-70 kDa). The 
N-terminus of each chain defines a variable region of about 100 to 1 10 or more amino 
acids primarily responsible for antigen recognition. The terms variable light chain (V L ) 
and variable heavy chain (V H ) refer to these light and heavy chains respectively. 

Antibodies exist, e.g., as intact immunoglobulins or as a number of well- 
characterized fragments produced by digestion with various peptidases. Thus, for 
example, pepsin digests an antibody below the disulfide linkages in the hinge region to 
produce F(ab)' 2) a dimer of Fab which itself is a light chain joined to V H -C H 1 by a 
disulfide bond. The F(ab)' 2 may be reduced under mild conditions to break the disulfide 
linkage in the hinge region, thereby converting the F(ab)' 2 dimer into an Fab' monomer. 
The Fab 5 monomer is essentially Fab with part of the hinge region (see Fundamental 
Immunology (Paul ed., 3d ed. 1993). While various antibody fragments are defined in 
terms of the digestion of an intact antibody, one of skill will appreciate that such 
fragments may be synthesized de novo either chemically or by using recombinant DNA 
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methodology. Thus, the term antibody, as used herein, also includes antibody fragments 
either produced by the modification of whole antibodies, or those synthesized de novo 
using recombinant DNA methodologies (e.g., single chain Fv) or those identified using 
phage display libraries (see, e.g., McCafferty et al, Nature 348:552-554 (1990)). 

For preparation of monoclonal or polyclonal antibodies, any technique 
known in the art can be used (see, e.g., Kohler & Milstein, Nature 256:495-497 (1975); 
Kozbor et al, Immunology Today 4: 72 (1983); Cole et al, pp. 77-96 in Monoclonal 
Antibodies and Cancer Therapy (1985)). Techniques for the production of single chain 
antibodies (U.S. Patent 4,946,778) can be adapted to produce antibodies to polypeptides 
of this invention. Also, transgenic mice, or other organisms such as other mammals, may 
be used to express humanized antibodies. Alternatively, phage display technology can be 
used to identify antibodies and heteromeric Fab fragments that specifically bind to 
selected antigens (see, e.g., McCafferty et al, Nature 348:552-554 (1990); Marks et aL, 
Biotechnology 10:779-783 (1992)). 

A "chimeric antibody" is an antibody molecule in which (a) the constant 
region, or a portion thereof, is altered, replaced or exchanged so that the antigen binding 
site (variable region) is linked to a constant region of a different or altered class, effector 
function and/or species, or an entirely different molecule which confers new properties to 
the chimeric antibody, e.g., an enzyme, toxin, hormone, growth factor, drug, etc.; or (b) 
the variable region, or a portion thereof, is altered, replaced or exchanged with a variable 
region having a different or altered antigen specificity. 

An "anti-T2R" antibody is an antibody or antibody fragment that 
specifically binds a polypeptide encoded by a T2R gene, cDNA, or a subsequence 
thereof. 

The term "immunoassay" is an assay that uses an antibody to specifically 
bind an antigen. The immunoassay is characterized by the use of specific binding 
properties of a particular antibody to isolate, target, and/or quantify the antigen. 

The phrase "specifically (or selectively) binds" to an antibody or 
"specifically (or selectively) immunoreactive with," when referring to a protein or 
peptide, refers to a binding reaction that is determinative of the presence of the protein in 
a heterogeneous population of proteins and other biologies. Thus, under designated 
immunoassay conditions, the specified antibodies bind to a particular protein at least two 
times the background and do not substantially bind in a significant amount to other 
proteins present in the sample. Specific binding to an antibody under such conditions 
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may require an antibody that is selected for its specificity for a particular protein. For 
example, polyclonal antibodies raised to a T2R family member from specific species such 
as rat, mouse, or human can be selected to obtain only those polyclonal antibodies that are 
specifically immunoreactive with the T2R protein or an immunogenic portion thereof and 

5 not with other proteins, except for orthologs or polymorphic variants and alleles of the 
T2R protein. This selection may be achieved by subtracting out antibodies that cross- 
react with T2R molecules from other species or other T2R molecules. Antibodies can 
also be selected that recognize only T2R GPCR family members but not GPCRs from 
other families. A variety of immunoassay formats may be used to select antibodies 

10 specifically immunoreactive with a particular protein. For example, solid-phase ELISA 
immunoassays are routinely used to select antibodies specifically immunoreactive with a 
protein {see, e.g., Harlow & Lane, Antibodies, A Laboratory Manual (1988), for a 
description of immunoassay formats and conditions that can be used to determine specific 
immunoreactivity). Typically a specific or selective reaction will be at least twice 

15 background signal or noise and more typically more than 10 to 100 times background. 

In one embodiment, immunogenic domains corresponding to SEQ ID 
NOs: 166-1 71 can be used to raise antibodies that specifically bind to polypeptides of the 
T2R family. 

The phrase "selectively associates with" refers to the ability of a nucleic 
20 acid to "selectively hybridize" with another as defined above, or the ability of an antibody 
to "selectively (or specifically) bind to a protein, as defined above. 

By "host cell" is meant a cell that contains an expression vector and 
supports the replication or expression of the expression vector. Host cells may be 
prokaryotic cells such as E. coli, or eukaryotic cells such as yeast, insect, amphibian, or 
25 mammalian cells such as CHO, HeLa, HEK-293, and the like, e.g., cultured cells, 
explants, and cells in vivo. 

III. Isolation of nucleic acids encoding T2R family members 

30 

A. General recombinant DNA methods 

This invention relies on routine techniques in the field of recombinant 
genetics. Basic texts disclosing the general methods of use in this invention include 
Sambrook et al., Molecular Cloning, A Laboratory Manual (2nd ed. 1989); Kriegler, 
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Gene Transfer and Expression: A Laboratory Manual (1990); and Current Protocols in 
Molecular Biology (Ausubel et al., eds., 1994)). 

For nucleic acids, sizes are given in either kilobases (kb) or base pairs 
(bp). These are estimates derived from agarose or acrylamide gel electrophoresis, from 
sequenced nucleic acids, or from published DNA sequences. For proteins, sizes are given 
in kilodaltons (kDa) or amino acid residue numbers. Proteins sizes are estimated from gel 
electrophoresis, from sequenced proteins, from derived amino acid sequences, or from 
published protein sequences. 

Oligonucleotides that are not commercially available can be chemically 
synthesized according to the solid phase phosphoramidite triester method first described 
by Beaucage & Caruthers, Tetrahedron Letts. 22:1859-1862 (1981), using an automated 
synthesizer, as described in Van Devanter et al, Nucleic Acids Res. 12:6159-6168 (1984). 
Purification of oligonucleotides is by either native acrylamide gel electrophoresis or by 
anion-exchange HPLC as described in Pearson & Reanier, J. Chrom. 255:137-149 
(1983). 

The sequence of the cloned genes and synthetic oligonucleotides can be 
verified after cloning using, e.g., the chain termination method for sequencing double- 
stranded templates of Wallace et al, Gene 16:21-26 (1981). 



B. Cloning methods for the isolation of nucleotide sequences encoding 
T2R family members 

In general, the nucleic acid sequences encoding T2R family members and 
related nucleic acid sequence homologs are cloned from cDNA and genomic DNA 
libraries by hybridization with probes, or isolated using amplification techniques with 
oligonucleotide primers. For example, T2R sequences are typically isolated from 
mammalian nucleic acid (genomic or cDNA) libraries by hybridizing with a nucleic acid 
probe, the sequence of which can be derived from SEQ ID NO:2, SEQ ID NO:4, SEQ ID 
NO:6, SEQ ID NO:8, SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO:14, SEQ ID NO:16, 
SEQ ID NO: 18, SEQ ID NO:20, SEQ ID NO:23, SEQ ID NO:25, SEQ ID NO:27, SEQ 
ID NO:29, SEQ ID NO:31, SEQ ID NO:34, SEQ ID NO:36, SEQ ID NO:38, SEQ ID 
NO:41, SEQ ID NO:43, SEQ ID NO:45, SEQ ID NO:52, SEQ ID NO:54, SEQ ID 
NO:57, SEQ ID NO:61, SEQ ID NO:63, SEQ ID NO:78, SEQ ID NO:80, SEQ ID 
NO:82, SEQ ID NO:84, SEQ ID NO:86; SEQ ID NO:88, SEQ ID NO:90, SEQ ID 
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NO:92, SEQ ID NO:94, SEQ ID NO:96, SEQ ID NO:98, SEQ ID NO: 100, SEQ ID 
NO:102, SEQ ID NO:104 SEQ ID NO:106, SEQ ID NO:108, SEQ ID NO:110, SEQ ID 
NO: 1 1 2, SEQ ID NO: 1 1 4, SEQ ID NO: 1 1 6, SEQ ID NO: 1 1 8, SEQ ID NO: 1 20, SEQ ID 
NO: 120, SEQ ID NO: 122, SEQ ID NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, SEQ ID 
5 NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID NO: 138, SEQ ID 
NO:140, SEQ ID NO:142, SEQ ID NO:144, SEQ ID NO:146, SEQ ID NO:148, SEQ ID 
NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID NO: 157, SEQ ID 
NO:159, SEQ ID NO:161, SEQ ID NO:163, or SEQ ID NO:165. A suitable tissue from 
which RNA and cDNA for T2R family members can be isolated is tongue tissue, 

10 optionally taste bud tissues or individual taste cells. 

Amplification techniques using primers can also be used to amplify and 
isolate T2R sequences from DNA or RNA. For example, degenerate primers encoding 
the following amino acid sequences can be used to amplify a sequence of a T2R gene: 
SEQ ID NOS: 166, 167, 168, 169, 170, or 171 (see, e.g., Dieffenfach & Dveksler, PCR 

1 5 Primer: A Laboratory Manual ( 1 995)). These primers can be used, e.g. , to amplify either 
the full length sequence or a probe of one to several hundred nucleotides, which is then 
used to screen a mammalian library for full-length T2R clones. As described above, such 
primers can be used to isolate a full length sequence, or a probe which can then be used to 
isolated a full length sequence, e.g., from a library. 

20 Nucleic acids encoding T2R can also be isolated from expression libraries 

using antibodies as probes. Such polyclonal or monoclonal antibodies can be raised using 
the sequence of SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:5; SEQ ID NO:7, SEQ ID 
NO:9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, 
SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:24, SEQ ID NO:26, SEQ ID NO:28, SEQ 

25 ID NO:30, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:35, SEQ ID NO:37, SEQ ID 
NO:39, SEQ ID NO:40, SEQ ID NO:42, SEQ ID NO:44, SEQ ID NO:46, SEQ ID 
NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID 
NO:53, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:58, SEQ ID NO:59, SEQ ID 
NO:60, SEQ ID NO:62, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID 

30 NO:67, SEQ ID NO:68, SEQ ID NO:69, SEQ ID NO:70, SEQ ID NO:71, SEQ ID 
NO:72, SEQ ID NO:73, SEQ ID NO:74, SEQ ID NO:75, SEQ ID NO:76, SEQ ID 
NO:77, SEQ ID NO:79, SEQ ID NO:81, SEQ ID NO:83, SEQ ID NO:85, SEQ ID 
NO:87, SEQ ID NO:89, SEQ ID NO:91, SEQ ID NO:93, SEQ ID NO:95, SEQ ID 
NO:97, SEQ ID NO:99, SEQ ID NO: 101, SEQ ID NO: 103, SEQ ID NO: 105, SEQ ID 
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NO.107, SEQ ID NO.109, SEQ ID NO:l 1 1, SEQ ID NO.l 13, SEQ ID NO.l 15, SEQ ID 
NO:117, SEQ ID NO:119, SEQ ID NO:121, SEQ ID NO:123, SEQ ID NO:125, SEQ ID 
N0.127, SEQ ID NO:129, SEQ ID N0.131, SEQ ID NO:133, SEQ ID NO:135, SEQ ID 
NO: 137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO: 143, SEQ ID NO: 145, SEQ ID 
NO:147, SEQ ID NO:149, SEQ ID NO:151, SEQ ID NO:153, SEQ ID NO:155, SEQ ID 
NO:158, SEQ ID NO:160, SEQ ID NO:162, or SEQ ID NO:164. 

Polymorphic variants, alleles, and interspecies homologs that are 
substantially identical to a T2R family member can be isolated using T2R nucleic acid 
probes, and oligonucleotides under stringent hybridization conditions, by screening 
libraries. Alternatively, expression libraries can be used to clone T2R family members 
and T2R family member polymorphic variants, alleles, and interspecies homologs, by 
detecting expressed homologs immunologically with antisera or purified antibodies made 
against a T2R polypeptide, which also recognize and selectively bind to the T2R 
homolog. 

To make a cDNA library, one should choose a source that is rich in T2R 
mRNA, e.g., tongue tissue, or isolated taste buds. The mRNA is then made into cDNA 
using reverse transcriptase, ligated into a recombinant vector, and transfected into a 
recombinant host for propagation, screening and cloning. Methods for making and 
screening cDNA libraries are well known {see, e.g., Gubler & Hoffman, Gene 25:263-269 
(1983); Sambrook et al, supra; Ausubel et al., supra). 

For a genomic library, the DNA is extracted from the tissue and either 
mechanically sheared or enzymatically digested to yield fragments of about 12-20 kb. 
The fragments are then separated by gradient centrifiigation from undesired sizes and are 
constructed in bacteriophage lambda vectors. These vectors and phage are packaged in 
vitro. Recombinant phage are analyzed by plaque hybridization as described in Benton & 
Davis, Science 196:180-182 (1977). Colony hybridization is carried out as generally 
described in Grunstein et al, Proc. Natl. Acad. Sci. USA., 72:3961-3965 (1975). 

An alternative method of isolating T2R nucleic acid and its homologs 
combines the use of synthetic oligonucleotide primers and amplification of an RNA or 
DNA template {see U.S. Patents 4,683,195 and 4,683,202; PCR Protocols: A Guide to 
Methods and Applications (Innis et al., eds, 1990)). Methods such as polymerase chain 
reaction (PCR) and ligase chain reaction (LCR) can be used to amplify nucleic acid 
sequences of T2R genes directly from mRNA, from cDNA, from genomic libraries or 
cDNA libraries. Degenerate oligonucleotides can be designed to amplify T2R family 
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member homologs using the sequences provided herein. Restriction endonuclease sites 
can be incorporated into the primers. Polymerase chain reaction or other in vitro 
amplification methods may also be useful, for example, to clone nucleic acid sequences 
that code for proteins to be expressed, to make nucleic acids to use as probes for detecting 
5 the presence of T2R-encoding mRNA in physiological samples, for nucleic acid 

sequencing, or for other purposes. Genes amplified by the PCR reaction can be purified 
from agarose gels and cloned into an appropriate vector. 

Gene expression of T2R family members can also be analyzed by 
techniques known in the art, e.g., reverse transcription and amplification of mRNA, 

1 0 isolation of total RNA or poly A + RNA, northern blotting, dot blotting, in situ 

hybridization, RNase protection, probing DNA microchip arrays, and the like. In one 
embodiment, high density oligonucleotide analysis technology {e.g., GeneChip™) is used 
to identify homologs and polymorphic variants of the GPCRs of the invention. In the 
case where the homologs being identified are linked to a known disease, they can be used 

15 with GeneChip™ as a diagnostic tool in detecting the disease in a biological sample, see, 
e.g., Gunthand et al, AIDS Res. Hum. Retroviruses 14: 869-876 (1998); Kozal et al, Nat. 
Med. 2:753-759 (1996); Matson et al, Anal. Biochem. 224:1 10-106 (1995); Lockhart et 
al, Nat. Biotechnol. 14:1675-1680 (1996); Gingeras et al., Genome Res. 8:435-448 
(1998); Hacia et al, Nucleic Acids Res. 26:3865-3866 (1998). 

20 Synthetic oligonucleotides can be used to construct recombinant T2R 

genes for use as probes or for expression of protein. This method is performed using a 
series of overlapping oligonucleotides usually 40- 120 bp in length, representing both the 
sense and nonsense strands of the gene. These DNA fragments are then annealed, ligated 
and cloned. Alternatively, amplification techniques can be used with precise primers to 

25 amplify a specific subsequence of the T2R nucleic acid. The specific subsequence is then 
ligated into an expression vector. 

The nucleic acid encoding a T2R gene is typically cloned into intermediate 
vectors before transformation into prokaryotic or eukaryotic cells for replication and/or 
expression. These intermediate vectors are typically prokaryote vectors, e.g., plasmids, or 

30 shuttle vectors. 

Optionally, nucleic acids encoding chimeric proteins comprising a T2R 
polypeptide or domains thereof can be made according to standard techniques. For 
example, a domain such as a ligand binding domain (e.g., an extracellular domain alone, 
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an extracellular domain plus a transmemberane region, or a transmembrane region alone), 
an extracellular domain, a transmembrane domain (e.g., one comprising up toseven 
transmembrane regions and corresponding extracellular and cytosolic loops), the 
transmembrane domain and a cytoplasmic domain, an active site, a subunit association 
region, etc., can be covalently linked to a heterologous protein. For example, an 
extracellular domain can be linked to a heterologous GPCR transmembrane domain, or a 
heterologous GPCR extracellular domain can be linked to a transmembrane domain. 
Other heterologous proteins of choice include, e.g., green fluorescent protein, p-gal, 
glutamate receptor, and the rhodopsin presequence. 

C. Expression in prokaryotes and eukaryotes 

To obtain high level expression of a cloned gene or nucleic acid, such as 
those cDNAs encoding a T2R family member, one typically subclones the T2R sequence 
into an expression vector that contains a strong promoter to direct transcription, a 
transcription/translation terminator, and if for a nucleic acid encoding a protein, a 
ribosome binding site for translational initiation. Suitable bacterial promoters are well 
known in the art and described, e.g. , in Sambrook et al. and Ausubel et al Bacterial 
expression systems for expressing the T2R protein are available in, e.g., E. coli, Bacillus 
sp., and Salmonella (Palva et al, Gene 22:229-235 (1983); Mosbach et al, Nature 
302:543-545 (1983). Kits for such expression systems are commercially available. 
Eukaryotic expression systems for mammalian cells, yeast, and insect cells are well 
known in the art and are also commercially available. In one embodiment, the eukaryotic 
expression vector is an adenoviral vector, an adeno-associated vector, or a retroviral 
vector. 

The promoter used to direct expression of a heterologous nucleic acid 
depends on the particular application. The promoter is optionally positioned about the 
same distance from the heterologous transcription start site as it is from the transcription 
start site in its natural setting. As is known in the art, however, some variation in this 
distance can be accommodated without loss of promoter function. 

In addition to the promoter, the expression vector typically contains a 
transcription unit or expression cassette that contains all the additional elements required 
for the expression of the T2R-encoding nucleic acid in host cells. A typical expression 
cassette thus contains a promoter operably linked to the nucleic acid sequence encoding a 
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T2R and signals required for efficient polyadenylation of the transcript, ribosome binding 
sites, and translation termination. The nucleic acid sequence encoding a T2R may 
typically be linked to a cleavable signal peptide sequence to promote secretion of the 
encoded protein by the transformed cell. Such signal peptides would include, among 
5 others, the signal peptides from tissue plasminogen activator, insulin, and neuron growth 
factor, and juvenile hormone esterase of Heliothis virescens. Additional elements of the 
cassette may include enhancers and, if genomic DNA is used as the structural gene, 
introns with functional splice donor and acceptor sites. 

In addition to a promoter sequence, the expression cassette should also 

10 contain a transcription termination region downstream of the structural gene to provide 
for efficient termination. The termination region may be obtained from the same gene as 
the promoter sequence or may be obtained from different genes. 

The particular expression vector used to transport the genetic information 
into the cell is not particularly critical. Any of the conventional vectors used for 

15 expression in eukaryotic or prokaryotic cells may be used. Standard bacterial expression 
vectors include plasmids such as pBR322 based plasmids, pSKF, pET23D, and fusion 
expression systems such as GST and LacZ. Epitope tags can also be added to 
recombinant proteins to provide convenient methods of isolation, e.g., c-myc. 

Expression vectors containing regulatory elements from eukaryotic viruses 

20 are typically used in eukaryotic expression vectors, e.g., SV40 vectors, papilloma virus 
vectors, and vectors derived from Epstein-Barr virus. Other exemplary eukaryotic 
vectors include pMSG, pAV009/A + , pMTO10/A + , pMAMneo-5, baculovirus pDSVE, 
and any other vector allowing expression of proteins under the direction of the SV40 
early promoter, S V40 later promoter, metallothionein promoter, murine mammary tumor 

25 virus promoter, Rous sarcoma virus promoter, polyhedrin promoter, or other promoters 
shown effective for expression in eukaryotic cells. 

Some expression systems have markers that provide gene amplification 
such as neomycin, hymidine kinase, hygromycin B phosphotransferase, and dihydrofolate 
reductase. Alternatively, high yield expression systems not involving gene amplification 

30 are also suitable, such as using a baculovirus vector in insect cells, with a sequence 

encoding a T2R family member under the direction of the polyhedrin promoter or other 
strong baculovirus promoters. 

The elements that are typically included in expression vectors also include 
a replicon that functions in E. coli, a gene encoding antibiotic resistance to permit 
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selection of bacteria that harbor recombinant plasmids, and unique restriction sites in 
nonessential regions of the plasmid to allow insertion of eukaryotic sequences. The 
particular antibiotic resistance gene chosen is not critical, any of the many resistance 
genes known in the art are suitable. The prokaryotic sequences are optionally chosen 
5 such that they do not interfere with the replication of the DNA in eukaryotic cells, if 
necessary. 

Standard transfection methods are used to produce bacterial, mammalian, 
yeast or insect cell lines that express large quantities of a T2R protein, which are then 
purified using standard techniques (see, e.g., Colley et ah, J. Biol Chem. 264:17619- 
10 17622 (1989); Guide to Protein Purification, in Methods in Enzymology, vol. 182 
(Deutscher, ed., 1990)). Transformation of eukaryotic and prokaryotic cells are 
performed according to standard techniques (see, e.g., Morrison, J. Bact. 132:349-351 
(1977); Clark-Curtiss & Curtiss, Methods in Enzymology 101:347-362 (Wu et al, eds, 
1983). 

15 Any of the well known procedures for introducing foreign nucleotide 

sequences into host cells may be used. These include the use of calcium phosphate 
transfection, polybrene, protoplast fusion, electroporation, liposomes, microinjection, 
plasma vectors, viral vectors and any of the other well known methods for introducing 
cloned genomic DNA, cDNA, synthetic DNA or other foreign genetic material into a host 

20 cell (see, e.g., Sambrook et al, supra). It is only necessary that the particular genetic 

engineering procedure used be capable of successfully introducing at least one gene into 
the host cell capable of expressing a T2R gene. 

In one preferred embodiment, a polynucleotide encoding a T2R is 
operably linked to a EF-lot promoter, e.g., using a pEAKlO mammalian expression 

25 vector (Edge Biosy stems, MD) is used. Such vectors can be introduced into cells, e.g., 
HEK-293 cells using any standard method, such as transfection using LipofectAMINE 
(Lifetechnologies) . 

After the expression vector is introduced into the cells, the transfected cells 
are cultured under conditions favoring expression of the T2R family member, which is 

30 recovered from the culture using standard techniques identified below. 
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IV, Purification of T2R polypeptides 

Either naturally occurring or recombinant T2R polypeptides can be 
purified for use in functional assays. Optionally, recombinant T2R polypeptides are 
purified. Naturally occurring T2R polypeptides are purified, e.g., from mammalian tissue 
5 such as tongue tissue, and any other source of a T2R homolog. Recombinant T2R 
polypeptides are purified from any suitable bacterial or eukaryotic expression system, 
e.g., CHO cells or insect cells. 

T2R proteins may be purified to substantial purity by standard techniques, 
including selective precipitation with such substances as ammonium sulfate; column 
10 chromatography, immunopurification methods, and others {see, e.g., Scopes, Protein 

Purification: Principles and Practice (1982); U.S. Patent No. 4,673,641; Ausubel et al, 
supra\ and Sambrook et al f supra). 

A number of procedures can be employed when recombinant T2R family 
members are being purified. For example, proteins having established molecular 
15 adhesion properties can be reversibly fused to the T2R polypeptide. With the appropriate 
ligand, a T2R can be selectively adsorbed to a purification column and then freed from 
the column in a relatively pure form. The fused protein is then removed by enzymatic 
activity. Finally T2R proteins can be purified using immunoaffinity columns. 

20 A. Purification ofT2R protein from recombinant cells 

Recombinant proteins are expressed by transformed bacteria or eukaryotic 
cells such as CHO cells or insect cells in large amounts, typically after promoter 
induction; but expression can be constitutive. Promoter induction with IPTG is a one 
example of an inducible promoter system. Cells are grown according to standard 

25 procedures in the art. Fresh or frozen cells are used for isolation of protein. 

Proteins expressed in bacteria may form insoluble aggregates ("inclusion 
bodies"). Several protocols are suitable for purification of T2R inclusion bodies. For 
example, purification of inclusion bodies typically involves the extraction, separation 
and/or purification of inclusion bodies by disruption of bacterial cells, e.g., by incubation 

30 in a buffer of 50 mM TRIS/HCL pH 7.5, 50 mM NaCl, 5 mM MgCl 2 , 1 mM DTT, 0.1 
mM ATP, and 1 mM PMSF. The cell suspension can be lysed using 2-3 passages 
through a French Press, homogenized using a Polytron (Brinkman Instruments) or 
sonicated on ice. Alternate methods of lysing bacteria are apparent to those of skill in the 
art (see, e.g., Sambrook et al., supra; Ausubel et al., supra). 
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If necessary, the inclusion bodies are solubilized, and the lysed cell 
suspension is typically centrifuged to remove unwanted insoluble matter. Proteins that 
formed the inclusion bodies may be renatured by dilution or dialysis with a compatible 
buffer. Suitable solvents include, but are not limited to urea (from about 4 M to about 8 
5 M), formamide (at least about 80%, volume/volume basis), and guanidine hydrochloride 
(from about 4 M to about 8 M). Some solvents which are capable of solubilizing 
aggregate-forming proteins, for example SDS (sodium dodecyl sulfate), 70% formic acid, 
are inappropriate for use in this procedure due to the possibility of irreversible 
denaturation of the proteins, accompanied by a lack of immunogenicity and/or activity. 

10 Although guanidine hydrochloride and similar agents are denaturants, this denaturation is 
not irreversible and renaturation may occur upon removal (by dialysis, for example) or 
dilution of the denaturant, allowing re-formation of immunologically and/or biologically 
active protein. Other suitable buffers are known to those skilled in the art. T2R 
polypeptides are separated from other bacterial proteins by standard separation 

15 techniques, e.g., with Ni-NTA agarose resin. 

Alternatively, it is possible to purify T2R polypeptides from bacteria 
periplasm. After lysis of the bacteria, when a T2R protein is exported into the periplasm 
of the bacteria, the periplasmic fraction of the bacteria can be isolated by cold osmotic 
shock in addition to other methods known to skill in the art. To isolate recombinant 

20 proteins from the periplasm, the bacterial cells are centrifuged to form a pellet. The pellet 
is resuspended in a buffer containing 20% sucrose. To lyse the cells, the bacteria are 
centrifuged and the pellet is resuspended in ice-cold 5 mM MgSC>4 and kept in an ice bath 
for approximately 10 minutes. The cell suspension is centrifuged and the supernatant 
decanted and saved. The recombinant proteins present in the supernatant can be 

25 separated from the host proteins by standard separation techniques well known to those of 
skill in the art. 

B. Standard protein separation techniques for purifying T2R polypeptides 
Solubility fractionation 

30 Often as an initial step, particularly if the protein mixture is complex, an 

initial salt fractionation can separate many of the unwanted host cell proteins (or proteins 
derived from the cell culture media) from the recombinant protein of interest. The 
preferred salt is ammonium sulfate. Ammonium sulfate precipitates proteins by 
effectively reducing the amount of water in the protein mixture. Proteins then precipitate 
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on the basis of their solubility. The more hydrophobic a protein is, the more likely it is to 
precipitate at lower ammonium sulfate concentrations. A typical protocol includes adding 
saturated ammonium sulfate to a protein solution so that the resultant ammonium sulfate 
concentration is between 20-30%. This concentration will precipitate the most 
5 hydrophobic of proteins. The precipitate is then discarded (unless the protein of interest 
is hydrophobic) and ammonium sulfate is added to the supernatant to a concentration 
known to precipitate the protein of interest. The precipitate is then solubilized in buffer 
and the excess salt removed if necessary, either through dialysis or diafiltration. Other 
methods that rely on solubility of proteins, such as cold ethanol precipitation, are well 
10 known to those of skill in the art and can be used to fractionate complex protein mixtures. 

Size differential filtration 
The molecular weight of a T2R protein can be used to isolate it from 
proteins of greater and lesser size using ultrafiltration through membranes of different 

15 pore size (for example, Amicon or Millipore membranes). As a first step, the protein 
mixture is ultrafiltered through a membrane with a pore size that has a lower molecular 
weight cut-off than the molecular weight of the protein of interest. The retentate of the 
ultrafiltration is then ultrafiltered against a membrane with a molecular cut off greater 
than the molecular weight of the protein of interest. The recombinant protein will pass 

20 through the membrane into the filtrate. The filtrate can then be chromatographed as 
described below. 

Column chromatography 
T2R proteins can also be separated from other proteins on the basis of its 
25 size, net surface charge, hydrophobicity, and affinity for ligands. In addition, antibodies 
raised against proteins can be conjugated to column matrices and the proteins 
immunopurified. All of these methods are well known in the art. It will be apparent to 
one of skill that chromatographic techniques can be performed at any scale and using 
equipment from many different manufacturers (e.g., Pharmacia Biotech). 

30 

V. Immunological detection of T2R polypeptides 

In addition to the detection of T2R genes and gene expression using 
nucleic acid hybridization technology, one can also use immunoassays to detect T2R, 
e.g., to identify taste receptor cells, especially bitter taste receptor cells, and variants of 
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T2R family members. Immunoassays can be used to qualitatively or quantitatively 
analyze the T2R. A general overview of the applicable technology can be found in 
Harlow & Lane, Antibodies: A Laboratory Manual (1988). 



5 A. Antibodies to T2R family members 

Methods of producing polyclonal and monoclonal antibodies that react 
specifically with a T2R family member are known to those of skill in the art {see, e.g., 
Coligan, Current Protocols in Immunology (1991); Harlow & Lane, supra; Goding, 
Monoclonal Antibodies: Principles and Practice (2d ed. 1986); and Kohler & Milstein, 
10 Nature 256:495-497 (1975). Such techniques include antibody preparation by selection 
of antibodies from libraries of recombinant antibodies in phage or similar vectors, as well 
as preparation of polyclonal and monoclonal antibodies by immunizing rabbits or mice 
(see, e.g., Huse et al, Science 246:1275-1281 (1989); Ward et al, Nature 341:544-546 
(1989)). 

15 A number of T2R-comprising immunogens may be used to produce 

antibodies specifically reactive with a T2R family member. For example, a recombinant 
T2R protein, or an antigenic fragment thereof, is isolated as described herein. Suitable 
antigenic regions include, e.g., the conserved motifs that are used to identify members of 
the T2R family, i.e., SEQ ID NOS:166, 167, 168, 169, 170, and 171. Recombinant 

20 protein can be expressed in eukaryotic or prokaryotic cells as described above, and 

purified as generally described above. Recombinant protein is the preferred immunogen 
for the production of monoclonal or polyclonal antibodies. Alternatively, a synthetic 
peptide derived from the sequences disclosed herein and conjugated to a carrier protein 
can be used an immunogen. Naturally occurring protein may also be used either in pure 

25 or impure form. The product is then injected into an animal capable of producing 

antibodies. Either monoclonal or polyclonal antibodies may be generated, for subsequent 
use in immunoassays to measure the protein. 

Methods of production of polyclonal antibodies are known to those of skill 
in the art. An inbred strain of mice (e.g., BALB/C mice) or rabbits is immunized with the 

30 protein using a standard adjuvant, such as Freund's adjuvant, and a standard 

immunization protocol. The animal's immune response to the immunogen preparation is 
monitored by taking test bleeds and determining the titer of reactivity to the T2R. When 
appropriately high titers of antibody to the immunogen are obtained, blood is collected 
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from the animal and antisera are prepared. Further fractionation of the antisera to enrich 
for antibodies reactive to the protein can be done if desired {see Harlow & Lane, supra). 

Monoclonal antibodies may be obtained by various techniques familiar to 
those skilled in the art. Briefly, spleen cells from an animal immunized with a desired 
antigen are immortalized, commonly by fusion with a myeloma cell {see Kohler & 
Milstein, Eur. J. Immunol 6:511-519 (1976)). Alternative methods of immortalization 
include transformation with Epstein Barr Virus, oncogenes, or retroviruses, or other 
methods well known in the art. Colonies arising from single immortalized cells are 
screened for production of antibodies of the desired specificity and affinity for the 
antigen, and yield of the monoclonal antibodies produced by such cells may be enhanced 
by various techniques, including injection into the peritoneal cavity of a vertebrate host. 
Alternatively, one may isolate DNA sequences which encode a monoclonal antibody or a 
binding fragment thereof by screening a DNA library from human B cells according to 
the general protocol outlined by Huse et al., Science 246:1275-1281 (1989). 

Monoclonal antibodies and polyclonal sera are collected and titered 
against the immunogen protein in an immunoassay, for example, a solid phase 
immunoassay with the immunogen immobilized on a solid support. Typically, polyclonal 
antisera with a titer of 10 4 or greater are selected and tested for their cross reactivity 
against non-T2R proteins, or even other T2R family members or other related proteins 
from other organisms, using a competitive binding immunoassay. Specific polyclonal 
antisera and monoclonal antibodies will usually bind with a K<i of at least about 0.1 mM, 
more usually at least about 1 |iM, optionally at least about 0.1 yM or better, and 
optionally 0.01 jiM or better. 

Once T2R family member specific antibodies are available, individual 
T2R proteins can be detected by a variety of immunoassay methods. For a review of 
immunological and immunoassay procedures, see Basic and Clinical Immunology (Stites 
& Terr eds., 7th ed. 1991). Moreover, the immunoassays of the present invention can be 
performed in any of several configurations, which are reviewed extensively in Enzyme 
Immunoassay (Maggio, ed., 1980); and Harlow & Lane, supra. 

B. Immunological binding assays 

T2R proteins can be detected and/or quantified using any of a number of 
well recognized immunological binding assays {see, e.g., U.S. Patents 4,366,241; 
4,376,1 10; 4,517,288; and 4,837,168). For a review of the general immunoassays, see 
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also Methods in Cell Biology: Antibodies in Cell Biology, volume 37 (Asai, ed. 1993); 
Basic and Clinical Immunology (Stites & Terr, eds., 7th ed. 1991). Immunological 
binding assays (or immunoassays) typically use an antibody that specifically binds to a 
protein or antigen of choice (in this case a T2R family member or an antigenic 
5 subsequence thereof). The antibody (e.g., anti-T2R) may be produced by any of a 
number of means well known to those of skill in the art and as described above. 

Immunoassays also often use a labeling agent to specifically bind to and 
label the complex formed by the antibody and antigen. The labeling agent may itself be 
one of the moieties comprising the antibody/antigen complex. Thus, the labeling agent 

10 may be a labeled T2R polypeptide or a labeled anti-T2R antibody. Alternatively, the 

labeling agent may be a third moiety, such a secondary antibody, that specifically binds to 
the antibody/T2R complex (a secondary antibody is typically specific to antibodies of the 
species from which the first antibody is derived). Other proteins capable of specifically 
binding immunoglobulin constant regions, such as protein A or protein G may also be 

15 used as the label agent. These proteins exhibit a strong non-immunogenic reactivity with 
immunoglobulin constant regions from a variety of species {see, e.g., Kronval et al. 9 J. 
Immunol 111:1401-1406 (1973); Akerstrom et al., J. Immunol. 135:2589-2542 (1985)). 
The labeling agent can be modified with a detectable moiety, such as biotin, to which 
another molecule can specifically bind, such as streptavidin. A variety of detectable 

20 moieties are well known to those skilled in the art. 

Throughout the assays, incubation and/or washing steps may be required 
after each combination of reagents. Incubation steps can vary from about 5 seconds to 
several hours, optionally from about 5 minutes to about 24 hours. However, the 
incubation time will depend upon the assay format, antigen, volume of solution, 

25 concentrations, and the like. Usually, the assays will be carried out at ambient 

temperature, although they can be conducted over a range of temperatures, such as 10°C 
to 40°C. 

Non-competitive assay formats 
30 Immunoassays for detecting a T2R protein in a sample may be either 

competitive or noncompetitive. Noncompetitive immunoassays are assays in which the 
amount of antigen is directly measured. In one preferred "sandwich" assay, for example, 
the anti-T2R antibodies can be bound directly to a solid substrate on which they are 
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immobilized. These immobilized antibodies then capture the T2R protein present in the 
test sample. The T2R protein is thus immobilized is then bound by a labeling agent, such 
as a second T2R antibody bearing a label. Alternatively, the second antibody may lack a 
label, but it may, in turn, be bound by a labeled third antibody specific to antibodies of the 
5 species from which the second antibody is derived. The second or third antibody is 
typically modified with a detectable moiety, such as biotin, to which another molecule 
specifically binds, e.g., streptavidin, to provide a detectable moiety. 

Competitive assay formats 

10 In competitive assays, the amount of T2R protein present in the sample is 

measured indirectly by measuring the amount of a known, added (exogenous) T2R 
protein displaced (competed away) from an anti-T2R antibody by the unknown T2R 
protein present in a sample. In one competitive assay, a known amount of T2R protein is 
added to a sample and the sample is then contacted with an antibody that specifically 

1 5 binds to the T2R. The amount of exogenous T2R protein bound to the antibody is 

inversely proportional to the concentration of T2R protein present in the sample. In a 
particularly preferred embodiment, the antibody is immobilized on a solid substrate. The 
amount of T2R protein bound to the antibody may be determined either by measuring the 
amount of T2R protein present in a T2R/antibody complex, or alternatively by measuring 

20 the amount of remaining uncomplexed protein. The amount of T2R protein may be 
detected by providing a labeled T2R molecule. 

A hapten inhibition assay is another preferred competitive assay. In this 
assay the known T2R protein is immobilized on a solid substrate. A known amount of 
anti-T2R antibody is added to the sample, and the sample is then contacted with the 

25 immobilized T2R. The amount of anti-T2R antibody bound to the known immobilized 
T2R protein is inversely proportional to the amount of T2R protein present in the sample. 
Again, the amount of immobilized antibody may be detected by detecting either the 
immobilized fraction of antibody or the fraction of the antibody that remains in solution. 
Detection may be direct where the antibody is labeled or indirect by the subsequent 

30 addition of a labeled moiety that specifically binds to the antibody as described above. 

Cross-reactivity determinations 

Immunoassays in the competitive binding format can also be used for 
crossreactivity determinations. For example, a protein at least partially encoded by SEQ 
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ID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO: 10, SEQ ID NO: 12, 
SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO:20, SEQ ID NO:23, SEQ 
ID NO:25, SEQ ID NO:27, SEQ ID NO:29, SEQ ID N0:31, SEQ ID NO:34, SEQ ID 
NO:36, SEQ ID NO:38, SEQ ID NO:41, SEQ ID NO:43, SEQ ID NO:45, SEQ ID 
5 NO:52, SEQ ID NO:54, SEQ ID NO:57, SEQ ID NO:61, SEQ ID NO:63, SEQ ID 
NO:78, SEQ ID NO:80, SEQ ID NO:82, SEQ ID NO:84, SEQ ID NO:86; SEQ ID 
NO:88, SEQ ID NO:90, SEQ ID NO:92, SEQ ID NO:94, SEQ ID NO:96, SEQ ID 
NO:98, SEQ ID NO:100, SEQ ID NO:102, SEQ EDNO:104 SEQ ID NO:106, SEQ ID 
NO: 108, SEQ ID N0:1 10, SEQ ID NO: 112, SEQ ID NO:l 14, SEQ ID NO:116, SEQ ID 

10 NO:l 18, SEQ ID NO:120, SEQ ID NO:120, SEQ ID NO:122, SEQ ID NO:124, SEQ ID 
NO:126, SEQ ID NO:128, SEQ ID NO:130, SEQ ID NO:132, SEQ ID NO:134, SEQ ID 
NO:136, SEQ IDNO:138, SEQ ID NO:140, SEQ ID NO:142, SEQ ID NO:144, SEQ ID 
NO:146, SEQ ID NO:148, SEQ ID NO:150, SEQ ID NO:152, SEQ ID NO:154, SEQ ID 
NO:156, SEQ ID NO:157, SEQ ID NO:159, SEQ ID NO:161, SEQ ID NO:163, or SEQ 

15 ID NO: 165, can be immobilized to a solid support. Proteins (e.g., T2R proteins and 
homologs) are added to the assay that compete for binding of the antisera to the 
immobilized antigen. The ability of the added proteins to compete for binding of the 
antisera to the immobilized protein is compared to the ability of the T2R polypeptide 
encoded by SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ ED NO:8, SEQ ID NO:10, 

20 SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO:20, SEQ 
ID NO:23, SEQ ID NO:25, SEQ ID NO:27, SEQ ID NO:29, SEQ ID NO:31, SEQ ID 
NO:34, SEQ ID NO:36, SEQ ID NO:38, SEQ ID NO:41, SEQ ID NO:43, SEQ ID 
NO:45, SEQ ID NO:52, SEQ ID NO:54, SEQ ID NO:57, SEQ ID NO:61, SEQ ID 
NO:63, SEQ ID NO:78, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO:84, SEQ ID 

25 NO:86; SEQ ID NO:88, SEQ ID NO:90, SEQ ID NO:92, SEQ ID NO:94, SEQ ID 

NO:96, SEQ ID NO:98, SEQ ID NO:100, SEQ ID NO:102, SEQ ID NO:104 SEQ ID 
NO: 1 06, SEQ ID NO: 1 08, SEQ ID NO: 1 1 0, SEQ ID NO: 1 1 2, SEQ ID NO: 1 14, SEQ ID 
NO: 11 6, SEQ ID NO:l 18, SEQ ID NO: 120, SEQ ID NO: 120, SEQ ID NO: 122, SEQ ID 
NO: 124, SEQ ID NO: 126, SEQ ID NO: 128, SEQ ED NO: 130, SEQ ED NO: 132, SEQ ID 

30 NO:134, SEQ ED NO: 136, SEQ ED NO:138, SEQ ED NO: 140, SEQ ED NO:142, SEQ ID 
NO:144, SEQ ED NO:146, SEQ ED NO:148, SEQ ED NO:150, SEQ ID NO:152, SEQ ID 
NO:154, SEQEDNO:156, SEQEDNO:157, SEQEDNO:159, SEQIDNO:161, SEQ ID 
NO:163, or SEQ ED NO: 165 to compete with itself. The percent crossreactivity for the 
above proteins is calculated, using standard calculations. Those antisera with less than 
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10% crossreactivity with each of the added proteins listed above are selected and pooled. 
The cross-reacting antibodies are optionally removed from the pooled antisera by 
immunoabsorption with the added considered proteins, e.g., distantly related homologs. 
In addition, peptides comprising amino acid sequences representing conserved motifs that 
5 are used to identify members of the T2R family can be used in cross-reactivity 
determinations, i.e., SEQ ID NO:166, SEQ ID NO:167, SEQ ID NO:168; SEQ ID 
NO:169, SEQ ID NO:170, or SEQ ID NO:171. 

The immunoabsorbed and pooled antisera are then used in a competitive 
binding immunoassay as described above to compare a second protein, thought to be 

10 perhaps an allele or polymorphic variant of a T2R family member, to the immunogen 

protein (i.e., T2R protein encoded by SEQ ID NO:2, SEQ ID NO:4, SEQ ID NO:6, SEQ 
ID NO:8, SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO:14, SEQ ID NO:16, SEQ ID 
NO: 18, SEQ ID NO:20, SEQ ID NO:23, SEQ ID NO:25, SEQ ID NO:27, SEQ ID 
NO:29, SEQ ID NO:31, SEQ ID NO:34, SEQ ID NO:36, SEQ ID NO:38, SEQ ID 

15 NO:41, SEQ ID NO:43, SEQ ID NO:45, SEQ ID NO:52, SEQ ID NO:54, SEQ ID 
NO:57, SEQ ID NO:61, SEQ ID NO:63, SEQ ID NO:78, SEQ ID NO:80, SEQ ID 
NO:82, SEQ ID NO:84, SEQ ID NO:86; SEQ ID NO:88, SEQ ID NO:90, SEQ ID 
NO:92, SEQ ID NO:94, SEQ ID NO:96, SEQ ID NO:98, SEQ ID NO: 100, SEQ ID 
NO: 102, SEQ ID NO: 104 SEQ ID NO: 106, SEQ ID NO: 108, SEQ ID NO:l 10, SEQ ID 
ft 20 NO:112, SEQIDNO:114, SEQIDNO:116, SEQ ID NO: 11 8, SEQ ID NO: 120, SEQ4D-* 
SEQ ID NO:122, SEQ ID NO:124, SEQ ID NO:126, SEQ ID NO:128, SEQ ID 
NO: 130, SEQ ID NO: 132, SEQ ID NO: 134, SEQ ID NO: 136, SEQ ID NO: 138, SEQ ID 
NO:140, SEQ ID NO:142, SEQ ID NO:144, SEQ ID NO:146, SEQ ID NO:148, SEQ ID 
NO: 150, SEQ ID NO: 152, SEQ ID NO: 154, SEQ ID NO: 156, SEQ ID NO: 157, SEQ ID 

25 NO:159, SEQ ID NO:161, SEQ ID NO:163, or SEQ ID NO: 165). In order to make this 
comparison, the two proteins are each assayed at a wide range of concentrations and the 
amount of each protein required to inhibit 50% of the binding of the antisera to the 
immobilized protein is determined. If the amount of the second protein required to inhibit 
50% of binding is less than 10 times the amount of the protein encoded by SEQ ID NO:2, 

30 SEQ ID NO:4, SEQ ID NO:6, SEQ ID NO:8, SEQ ID NO: 10, SEQ ID NO:12, SEQ ID 
NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO:20, SEQ ID NO:23, SEQ ID 
NO:25, SEQ ID NO:27, SEQ ID NO:29, SEQ ID NO:31, SEQ ID NO:34, SEQ ID 
NO:36, SEQ ID NO:38, SEQ ID NO:41, SEQ ID NO:43, SEQ ID NO:45, SEQ ID 
NO:52, SEQ ID NO:54, SEQ ID NO:57, SEQ ID NO:61, SEQ ID NO:63, SEQ ID 



NO:78, SEQ ID NO:80, SEQ ID NO:82, SEQ ID NO:84, SEQ ID NO:86; SEQ ID 
NO:88, SEQ ID NO:90, SEQ ID NO:92, SEQ ID NO:94, SEQ ID NO:96, SEQ ID 
NO:98, SEQ ID NO:100, SEQ ID NO:102, SEQ ID NO:104 SEQ ID NO:106 5 SEQ ID 
NO:108, SEQ ID NO:110, SEQ ID NO:112, SEQ ID NO:114, SEQ ID NO:116, SEQ ID 
5 NO:l 18, SEQ ID NO:120 5 SEQ^LNO^Se, SEQ ID NO:122, SEQ ID NO:124, SEQ ID 
NO:126, SEQ ID NO:128, SEQ ID NO:130 5 SEQ ID NO:132, SEQ ID NO:134, SEQ ID 
NO:136, SEQ ID NO:138, SEQ ID NO:140, SEQ ID NO:142, SEQ ID NO:144, SEQ ID 
NO:146, SEQ ID NO:148, SEQ ID NO:150, SEQ ID NO:152, SEQ ID NO:154, SEQ ID 
NO:156, SEQ ID NO:157, SEQ ID NO:159, SEQ ID NO:161, SEQ ID NO:163, or SEQ 

10 ID NO: 165 that is required to inhibit 50% of binding, then the second protein is said to 
specifically bind to the polyclonal antibodies generated to a T2R immunogen. 

Antibodies raised against SEQ ID NOs:166-171 can also be used to 
prepare antibodies that specifically bind only to GPCRs of the T2R family, but not to 
GPCRs from other families. 

15 Polyclonal antibodies that specifically bind to a particular member of the 

T2R family, e.g., T2R01, can be make by subtracting out cross-reactive antibodies using 
other T2R family members. Species-specific polyclonal antibodies can be made in a 
similar way. For example, antibodies specific to human T2R01 can be made by 
subtracting out antibodies that are cross-reactive with orthologous sequences, e.g., rat 

20 T2R01 or mouse T2R19. 

Other assay formats 
Western blot (immunoblot) analysis is used to detect and quantify the 
presence of T2R protein in the sample. The technique generally comprises separating 
25 sample proteins by gel electrophoresis on the basis of molecular weight, transferring the 
separated proteins to a suitable solid support, (such as a nitrocellulose filter, a nylon filter, 
or derivatized nylon filter), and incubating the sample with the antibodies that specifically 
bind the T2R protein. The anti-T2R polypeptide antibodies specifically bind to the T2R 
polypeptide on the solid support. These antibodies may be directly labeled or 
30 alternatively may be subsequently detected using labeled antibodies {e.g., labeled sheep 
anti-mouse antibodies) that specifically bind to the anti-T2R antibodies. 

Other assay formats include liposome immunoassays (LIA), which use 
liposomes designed to bind specific molecules (e.g., antibodies) and release encapsulated 
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reagents or markers. The released chemicals are then detected according to standard 
techniques (see Monroe et al., Amer. Clin. Prod. Rev. 5:34-41 (1986)). 

Reduction of non-specific binding 
5 One of skill in the art will appreciate that it is often desirable to minimize 

non-specific binding in immunoassays. Particularly, where the assay involves an antigen 
or antibody immobilized on a solid substrate it is desirable to minimize the amount of 
non-specific binding to the substrate. Means of reducing such non-specific binding are 
well known to those of skill in the art. Typically, this technique involves coating the 
10 substrate with a proteinaceous composition. In particular, protein compositions such as 
bovine serum albumin (BSA), nonfat powdered milk, and gelatin are widely used with 
powdered milk being most preferred. 

Labels 

1 5 The particular label or detectable group used in the assay is not a critical 

aspect of the invention, as long as it does not significantly interfere with the specific 
binding of the antibody used in the assay. The detectable group can be any material 
having a detectable physical or chemical property. Such detectable labels have been well- 
developed in the field of immunoassays and, in general, most any label useful in such 

20 methods can be applied to the present invention. Thus, a label is any composition 

detectable by spectroscopic, photochemical, biochemical, immunochemical, electrical, 
optical or chemical means. Useful labels in the present invention include magnetic beads 
(e.g., DYNABEADS™), fluorescent dyes (e.g., fluorescein isothiocyanate, Texas red, 
rhodamine, and the like), radiolabels (e.g., 3 H, 125 I, 35 S, 14 C, or 32 P), enzymes (e.g., horse 

25 radish peroxidase, alkaline phosphatase and others commonly used in an ELISA), and 
colorimetric labels such as colloidal gold or colored glass or plastic beads (e.g., 
polystyrene, polypropylene, latex, etc.). 

The label may be coupled directly or indirectly to the desired component 
of the* assay according to methods well known in the art. As indicated above, a wide 

30 variety of labels may be used, with the choice of label depending on sensitivity required, 
ease of conjugation with the compound, stability requirements, available instrumentation, 
and disposal provisions. 

Non-radioactive labels are often attached by indirect means. Generally, a 
ligand molecule (e.g., biotin) is covalently bound to the molecule. The ligand then binds 
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to another molecules (e.g., streptavidin) molecule, which is either inherently detectable or 
covalently bound to a signal system, such as a detectable enzyme, a fluorescent 
compound, or a chemiluminescent compound. The ligands and their targets can be used 
in any suitable combination with antibodies that recognize a T2R protein, or secondary 
5 antibodies that recognize anti-T2R. 

The molecules can also be conjugated directly to signal generating 
compounds, e.g., by conjugation with an enzyme or fluorophore. Enzymes of interest as 
labels will primarily be hydrolases, particularly phosphatases, esterases and glycosidases, 
or oxidotases, particularly peroxidases. Fluorescent compounds include fluorescein and 

10 its derivatives, rhodamine and its derivatives, dansyl, umbelliferone, etc. 

Chemiluminescent compounds include luciferin, and 2,3-dihydrophthalazinediones, e.g., 
luminol. For a review of various labeling or signal producing systems that may be used, 
see U.S. Patent No. 4,391,904. 

Means of detecting labels are well known to those of skill in the art. Thus, 

15 for example, where the label is a radioactive label, means for detection include a 

scintillation counter or photographic film as in autoradiography. Where the label is a 
fluorescent label, it may be detected by exciting the fluorochrome with the appropriate 
wavelength of light and detecting the resulting fluorescence. The fluorescence may be 
detected visually, by means of photographic film, by the use of electronic detectors such 

20 as charge coupled devices (CCDs) or photomultipliers and the like. Similarly, enzymatic 
labels may be detected by providing the appropriate substrates for the enzyme and 
detecting the resulting reaction product. Finally simple colorimetric labels may be 
detected simply by observing the color associated with the label. Thus, in various 
dipstick assays, conjugated gold often appears pink, while various conjugated beads 

25 appear the color of the bead. 

Some assay formats do not require the use of labeled components. For 
instance, agglutination assays can be used to detect the presence of the target antibodies. 
In this case, antigen-coated particles are agglutinated by samples comprising the target 
antibodies. In this format, none of the components need be labeled and the presence of 

30 the target antibody is detected by simple visual" inspection. 
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VI. Assays for modulators of T2R family members 

A. Assays for T2R protein activity 

T2R family members and their alleles and polymorphic variants are G- 
protein coupled receptors that participate in taste transduction, e.g., bitter taste 
5 transduction. The activity of T2R polypeptides can be assessed using a variety of in vitro 
and in vivo assays to determine functional, chemical, and physical effects, e.g., measuring 
ligand binding (e.g., radioactive ligand binding), second messengers (e.g., cAMP, cGMP, 
IP3, DAG, or Ca 2+ ), ion flux, phosphorylation levels, transcription levels, neurotransmitter 
levels, and the like. Furthermore, such assays can be used to test for inhibitors and 

10 activators of T2R family members. Modulators can also be genetically altered versions of 
T2R receptors. Such modulators of taste transduction activity are useful for customizing 
taste, for example to modify the detection of bitter tastes. 

The T2R protein of the assay will typically be selected from a polypeptide 
having a sequence of SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:5; SEQ ID NO:7, SEQ 

15 IDNO:9, SEQIDNO:ll, SEQIDNO:13, SEQIDNO:15, SEQIDNO:17, SEQ ID 
NO:19, SEQ ID NO:21, SEQ ID NO:22, SEQ ID NO:24, SEQ ID NO:26, SEQ ID 
NO:28, SEQ ID NO:30, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:35, SEQ ID 
NO:37, SEQ ID NO:39, SEQ ID NO:40, SEQ ID NO:42, SEQ ID NO:44, SEQ ID 
NO:46, SEQ ID NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID 

20 NO:51, SEQ ID NO:53, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:58, SEQ ID 
NO:59, SEQ ID NO:60, SEQ ID NO:62, SEQ ID NO:64, SEQ ED NO:65, SEQ ID 
NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID NO:69, SEQ ID NO:70, SEQ ID 
NO:71, SEQ ID NO:72, SEQ ID NO:73, SEQ ID NO:74, SEQ ID NO:75, SEQ ID 
NO:76, SEQ ID NO:77, SEQ ID NO:79, SEQ ID NO:81, SEQ ID NO:83, SEQ ID 

25 NO:85, SEQ ID NO:87, SEQ ID NO:89, SEQ ID NO:91, SEQ ID NO:93, SEQ ID 
NO:95, SEQ ID NO:97, SEQ ID NO:99, SEQ ID NO:101, SEQ ID NO:103, SEQ ID 
NO:105, SEQIDNO:107, SEQIDNO:109, SEQIDNO:lll, SEQIDNO:113, SEQ ID 
NO:115, SEQIDNO:117, SEQEDNO:119, SEQ ID NO:121, SEQ ID NO:123, SEQ ID 
NO:125, SEQ ID NO:127, SEQ ID NO:129, SEQ ID NO:131, SEQ ID NO:133, SEQ ID 

30 NO:135, SEQ ID NO:137, SEQ ID NO:139, SEQ ID NO:141, SEQ ID NO:143, SEQ ID 
NO:145, SEQ ID NO:147, SEQ ID NO:149, SEQ ID NO:151, SEQ ID NO:153, SEQ ID 
NO:155, SEQ ID NO:158, SEQ ID NO:160, SEQ ID NO:162, or SEQ ID NO:164 or 
conservatively modified variant thereof. 
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Alternatively, the T2R protein of the assay will be derived from a 
eukaryote and include an amino acid subsequence having amino acid sequence identity to 
SEQ ID NO:l, SEQ ID NO:3, SEQ ID NO:5; SEQ ID NO:7, SEQ ID NO:9, SEQ ID 
NO:ll, SEQIDNO:13, SEQIDNO:15, SEQIDNO:17, SEQIDNO:19, SEQ ID 
5 NO:21, SEQ ED NO:22, SEQ ID NO:24, SEQ ID NO:26, SEQ ID NO:28, SEQ ID 
NO:30, SEQ ID NO:32, SEQ ID NO:33, SEQ ID NO:35, SEQ ID NO:37, SEQ ID 
NO:39, SEQ ID NO:40, SEQ ID NO:42, SEQ ID NO:44, SEQ ID NO:46, SEQ ID 
NO:47, SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID NO:51, SEQ ID 
NO:53, SEQ ID NO:55, SEQ ID NO:56, SEQ ID NO:58, SEQ ID NO:59, SEQ ID 

10 NO:60, SEQ ID NO:62, SEQ ID NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID 
NO:67, SEQ ID NO:68, SEQ ID NO:69, SEQ ID NO:70, SEQ ID NO:71, SEQ ID 
NO:72, SEQ ID NO:73, SEQ ID NO:74, SEQ ID NO:75, SEQ ID NO:76, SEQ ID 
NO:77, SEQ ID NO:79, SEQ ID NO:81, SEQ ID NO:83, SEQ ID NO:85, SEQ ID 
NO:87, SEQ ID NO:89, SEQ ID NO:91, SEQ ID NO:93, SEQ ID NO:95, SEQ ID 

15 NO:97, SEQ ID NO:99, SEQ ID NO:101, SEQ ID NO:103, SEQ ID NO:105, SEQ ID 
NO:107, SEQIDNO:109, SEQIDNO:lll, SEQ ID NO:l 13, SEQ ID NO:115, SEQ ID 
NO:117, SEQIDNO:119, SEQIDNO:121, SEQ ID NO: 123, SEQ ID NO: 125, SEQ ID 
NO:127, SEQ ID NO:129, SEQ ID NO:131, SEQ ID NO:133, SEQ ID NO:135, SEQ ID 
NO:137, SEQ ID NO: 139, SEQ ID NO: 141, SEQ ID NO:143, SEQ ID NO:145, SEQ ID 

20 NO:147, SEQ ID NO:149, SEQ ID NO:151, SEQ ID NO:153, SEQ ID NO:155, SEQ ID 
NO: 158, SEQ ID NO: 160, SEQ ID NO: 162, or SEQ ID NO: 164. Generally, the amino 
acid sequence identity will be at least 60%, optionally at least 70% to 85%, optionally at 
least 90-95%. Optionally, the polypeptide of the assays will comprise a domain of a T2R 
protein, such as an extracellular domain, transmembrane region, transmembrane domain, 

25 cytoplasmic domain, ligand binding domain, subunit association domain, active site, and 
the like. Either the T2R protein or a domain thereof can be covalently linked to a 
heterologous protein to create a chimeric protein used in the assays described herein. 

Modulators of T2R receptor activity are tested using T2R polypeptides as 
described above, either recombinant or naturally occurring. The protein can be isolated, 

30 expressed in a cell, expressed in a membrane derived from a cell, expressed in tissue or in 
an animal, either recombinant or naturally occurring. For example, tongue slices, 
dissociated cells from a tongue, transformed cells, or membranes can b used. Modulation 
is tested using one of the in vitro or in vivo assays described herein. Taste transduction 
can also be examined in vitro with soluble or solid state reactions, using a full-length 
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T2R-GPCR or a chimeric molecule such as an extracellular domain or transmembrane 
region, or combination therof, of a T2R receptor covalently linked to a heterologous 
signal transduction domain, or a heterologous extracellular domain and/or transmembrane 
region covalently linked to the transmembrane and/or cytoplasmic domain of a T2R 
receptor. Furthermore, ligand-binding domains of the protein of interest can be used in 
vitro in soluble or solid state reactions to assay for ligand binding. In numerous 
embodiements, a chimeric receptor will be made that comprises all or part of a T2R 
polypeptide as well an additional sequence that facilitates the localization of the T2R to 
the membrane, such as a rhodopsin, e.g., an N-terminal fragment of a rhodopsin protein. 

Ligand binding to a T2R protein, a domain, or chimeric protein can be 
tested in solution, in a bilayer membrane, attached to a solid phase, in a lipid monolayer, 
or in vesicles. Binding of a modulator can be tested using, e.g., changes in spectroscopic 
characteristics (e.g., fluorescence, absorbance, refractive index) hydrodynamic (e.g., 
shape), chromatographic, or solubility properties. 

Receptor-G-protein interactions can also be examined. For example, 
binding of the G-protein to the receptor or its release from the receptor can be examined. 
For example, in the absence of GTP, an activator will lead to the formation of a tight 
complex of a G protein (all three subunits) with the receptor. This complex can be 
detected in a variety of ways, as noted above. Such an assay can be modified to search 
for inhibitors, e.g., by adding an activator to the receptor and G protein in the absence of 
GTP, which form a tight complex, and then screen for inhibitors by looking at 
dissociation of the receptor-G protein complex. In the presence of GTP, release of the 
alpha subunit of the G protein from the other two G protein subunits serves as a criterion 
of activation. 

In particularly preferred embodiments, T2R-Gustducin interactions are 
monitored as a function of T2R receptor activation. As shown in Example IX, mouse 
T2R5 shows strong cycloheximide-dependent coupling with Gustducin. Such ligand 
dependent coupling of T2R receptors with Gustducin can be used as a marker to identify 
modifiers of any member of the T2R family. 

An activated or inhibited G-protein will in turn alter the properties of 
target enzymes, channels, and other effector proteins. The classic examples are the 
activation of cGMP phosphodiesterase by transducin in the visual system, adenylate 
cyclase by the stimulatory G-protein, phospholipase C by Gq and other cognate G 
proteins, and modulation of diverse channels by Gi and other G proteins. Downstream 
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consequences can also be examined such as generation of diacyl glycerol and IP3 by 
phospholipase C, and in turn, for calcium mobilization by EP3. 

In a preferred embodiment, a T2R polypeptide is expressed in a eukaryotic 
cell as a chimeric receptor with a heterologous, chaperone sequence that facilitates its 
maturation and targeting through the secretory pathway. In a preferred embodiment, the 
heterologous sequence is a rhodopsin sequence, such as an N-terminal fragment of a 
rhodopsin. Such chimeric T2R receptors can be expressed in any eukaryotic cell, such as 
HEK-293 cells. Preferably, the cells comprise a functional G protein, e.g., Gal 5, that is 
capable of coupling the chimeric receptor to an intracellular signaling pathway or to a 
signaling protein such as phospholipase Cp. Activation of such chimeric receptors in 
such cells can be detected using any standard method, such as by detecting changes in 
intracellular calcium by detecting FURA-2 dependent fluorescence in the cell. 

Activated GPCR receptors become substrates for kinases that 
phosphorylate the C-terminal tail of the receptor (and possibly other sites as well). Thus, 
activators will promote the transfer of 32 P from gamma-labeled GTP to the receptor, 
which can be assayed with a scintillation counter. The phosphorylation of the C-terminal 
tail will promote the binding of arrestin-like proteins and will interfere with the binding of 
G-proteins. The kinase/arrestin pathway plays a key role in the desensitization of many 
GPCR receptors. For example, compounds that modulate the duration a taste receptor 
stays active would be useful as a means of prolonging a desired taste or cutting off an 
unpleasant one. For a general review of GPCR signal transduction and methods of 
assaying signal transduction, see, e.g., Methods in Enzymology, vols. 237 and 238 (1994) 
and volume 96 (1983); Bourne et al t Nature 10:349:1 17-27 (1991); Bourne et ah, Nature 
348:125-32 (1990); Pitcher et al t Annu. Rev. Biochem. 67:653-92 (1998). 

Samples or assays that are treated with a potential T2R protein inhibitor or 
activator are compared to control samples without the test compound, to examine the 
extent of modulation. Such assays may be carried out in the presence of a bitter tastant 
that is known to activate the particular receptor, and modulation of the bitter-tastant- 
dependent activation monitored. Control samples (untreated with activators or inhibitors) 
are assigned a relative T2R activity value of 100. Inhibition of a T2R protein is achieved 
when the T2R activity value relative to the control is about 90%, optionally 50%, 
optionally 25-0%. Activation of a T2R protein is achieved when the T2R activity value 
relative to the control is 110%, optionally 150%, 200-500%, or 1000-2000%. 
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Changes in ion flux may be assessed by determining changes in 
polarization (i.e., electrical potential) of the cell or membrane expressing a T2R protein. 
One means to determine changes in cellular polarization is by measuring changes in 
current (thereby measuring changes in polarization) with voltage-clamp and patch-clamp 
5 techniques, e.g., the "cell-attached" mode, the "inside-out" mode, and the "whole cell" 
mode (see, e.g., Ackerman etal, New Engl J. Med. 336:1575-1595 (1997)). Whole cell 
currents are conveniently determined using the standard methodology (see, e.g., Hamil et 
al, PFlugers. Archiv. 391:85 (1981). Other known assays include: radiolabeled ion flux 
assays and fluorescence assays using voltage-sensitive dyes (see, e.g., Vestergarrd- 

10 Bogind et al, J. Membrane Biol. 88:67-75 (1988); Gonzales & Tsien, Chem. Biol 4:269- 
277 (1997); Daniel et al, J. Pharmacol. Meth. 25:185-193 (1991); Holevinsky et al, J. 
Membrane Biology 137:59-70 (1994)). Generally, the compounds to be tested are present 
in the range from 1 pM to 100 mM. 

The effects of the test compounds upon the function of the polypeptides 

15 can be measured by examining any of the parameters described above. Any suitable 

physiological change that affects GPCR activity can be used to assess the influence of a 
test compound on the polypeptides of this invention. When the functional consequences 
are determined using intact cells or animals, one can also measure a variety of effects 
such as transmitter release, hormone release, transcriptional changes to both known and 

20 uncharacterized genetic markers (e.g., northern blots), changes in cell metabolism such as 
cell growth or pH changes, and changes in intracellular second messengers such as Ca 2+ , 
IP3, cGMP, or cAMP. 

Preferred assays for G-protein coupled receptors include cells that are 
loaded with ion or voltage sensitive dyes to report receptor activity. Assays for 

25 determining activity of such receptors can also use known agonists and antagonists for 
other G-protein coupled receptors as negative or positive controls to assess activity of 
tested compounds. In assays for identifying modulatory compounds (e.g., agonists, 
antagonists), changes in the level of ions in the cytoplasm or membrane voltage will be 
monitored using an ion sensitive or membrane voltage fluorescent indicator, respectively. 

30 Among the ion-sensitive indicators and voltage probes that may be employed are those 
disclosed in the Molecular Probes 1997 Catalog. For G-protein coupled receptors, 
promiscuous G-proteins such as Gal 5 and Gal 6 can be used in the assay of choice 
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(Wilkie etaL, Proc. Natl Acad. Sci. USA 88:10049-10053 (1991)). Such promiscuous 
G-proteins allow coupling of a wide range of receptors. 

Receptor activation typically initiates subsequent intracellular events, e.g., 
increases in second messengers such as IP3 5 which releases intracellular stores of calcium 
5 ions. Activation of some G-protein coupled receptors stimulates the formation of inositol 
triphosphate (IP3) through phospholipase C-mediated hydrolysis of phosphatidylinositol 
(Berridge & Irvine, Nature 312:315-21 (1984)). IP3 in turn stimulates the release of 
intracellular calcium ion stores. Thus, a change in cytoplasmic calcium ion levels, or a 
change in second messenger levels such as IP3 can be used to assess G-protein coupled 
10 receptor function. Cells expressing such G-protein coupled receptors may exhibit 

increased cytoplasmic calcium levels as a result of contribution from both intracellular 
stores and via activation of ion channels, in which case it may be desirable although not 
i necessary to conduct such assays in calcium-free buffer, optionally supplemented with a 

<*} chelating agent such as EGTA, to distinguish fluorescence response resulting from 

;3 15 calcium release from internal stores. 

J Other assays can involve determining the activity of receptors which, 

^ when activated, result in a change in the level of intracellular cyclic nucleotides, e.g., 

;3 cAMP or cGMP, by activating or inhibiting enzymes such as adenylate cyclase. There 

y 

>5 are cyclic nucleotide-gated ion channels, e.g., rod photoreceptor cell channels and 

20 olfactory neuron channels that are permeable to cations upon activation by binding of 
3 cAMP or cGMP (see, e.g., Altenhofen et al y Proc. Natl. Acad. Set U.S.A. 88:9868-9872 

(1991) and Dhallan et al, Nature 347:184-187 (1990)). In cases where activation of the 
receptor results in a decrease in cyclic nucleotide levels, it may be preferable to expose 
the cells to agents that increase intracellular cyclic nucleotide levels, e.g., forskolin, prior 
25 to adding a receptor-activating compound to the cells in the assay. Cells for this type of 
assay can be made by co-transfection of a host cell with DNA encoding a cyclic 
nucleotide-crated ion channel, GPCR phosphatase and DNA encoding a receptor {e.g., 
certain glutamate receptors, muscarinic acetylcholine receptors, dopamine receptors, 
serotonin receptors, and the like), which, when activated, causes a change in cyclic 
30 nucleotide levels in the cytoplasm. 

In a preferred embodiment, T2R protein activity is measured by expressing 
a T2R gene in a heterologous cell with a promiscuous G-protein that links the receptor to 
a phospholipase C signal transduction pathway (see Offermanns & Simon, J. Biol. Chem. 
270:15175-15180 (1995)). Optionally the cell line is HEK-293 (which does not naturally 



express T2R genes) and the promiscuous G-protein is Gal 5 (Offermanns & Simon, 
supra). Modulation of taste transduction is assayed by measuring changes in intracellular 
Ca 2+ levels, which change in response to modulation of the T2R signal transduction 
pathway via administration of a molecule that associates with a T2R protein. Changes in 
5 Ca 2+ levels are optionally measured using fluorescent Ca 2+ indicator dyes and 
fluorometric imaging. 

In one embodiment, the changes in intracellular cAMP or cGMP can be 
measured using immunoassays. The method described in Offermanns & Simon, J. Biol. 
Chem. 270:15175-15180 (1995) may be used to determine the level of cAMP. Also, the 
10 method described in Felley-Bosco et ai, Am. J. Resp. Cell and Mol. Biol 1 1:159-164 

(1994) may be used to determine the level of cGMP. Further, an assay kit for measuring 
cAMP and/or cGMP is described in U.S. Patent 4,1 15,538, herein incorporated by 
5 reference. 

*} In another embodiment, phosphatidyl inositol (PI) hydrolysis can be 

□ 15 analyzed according to U.S. Patent 5,436,128, herein incorporated by reference. Briefly, 
ij the assay involves labeling of cells with 3 H-myoinositol for 48 or more hrs. The labeled 

cells are treated with a test compound for one hour. The treated cells are lysed and 
3 extracted in chloroform-methanol-water after which the inositol phosphates were 

jl separated by ion exchange chromatography and quantified by scintillation counting. Fold 

!f 20 stimulation is determined by calculating the ratio of cpm in the presence of agonist to 

□ cpm in the presence of buffer control. Likewise, fold inhibition is determined by 
calculating the ratio of cpm in the presence of antagonist to cpm in the presence of buffer 
control (which may or may not contain an agonist). 

In another embodiment, transcription levels can be measured to assess the 
25 effects of a test compound on signal transduction. A host cell containing a T2R protein of 
interest is contacted with a test compound for a sufficient time to effect any interactions, 
and then the level of gene expression is measured. The amount of time to effect such 
interactions may be empirically determined, such as by running a time course and 
measuring the level of transcription as a function of time. The amount of transcription 
30 may be measured by using any method known to those of skill in the art to be suitable. 
For example, mRNA expression of the protein of interest may be detected using northern 
blots or their polypeptide products may be identified using immunoassays. Alternatively, 
transcription based assays using reporter gene may be used as described in U.S. Patent 
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5,436,128, herein incorporated by reference. The reporter genes can be, e.g., 
chloramphenicol acetyltransferase, luciferase, (3-galactosidase and alkaline phosphatase. 
Furthermore, the protein of interest can be used as an indirect reporter via attachment to a 
second reporter such as green fluorescent protein (see, e.g., Mistili & Spector, Nature 
5 Biotechnology 15:961-964 (1997)). 

The amount of transcription is then compared to the amount of 
transcription in either the same cell in the absence of the test compound, or it may be 
compared with the amount of transcription in a substantially identical cell that lacks the 
protein of interest. A substantially identical cell may be derived from the same cells from 
10 which the recombinant cell was prepared but which had not been modified by 

introduction of heterologous DNA. Any difference in the amount of transcription 
indicates that the test compound has in some manner altered the activity of the protein of 
interest. 

15 B. Modulators 

The compounds tested as modulators of a T2R family member can be any 
small chemical compound, or a biological entity, such as a protein, sugar, nucleic acid or 
lipid. Alternatively, modulators can be genetically altered versions of a T2R gene. 
Typically, test compounds will be small chemical molecules and peptides. Essentially 

20 any chemical compound can be used as a potential modulator or ligand in the assays of 
the invention, although most often compounds can be dissolved in aqueous or organic 
(especially DMSO-based) solutions are used. The assays are designed to screen large 
chemical libraries by automating the assay steps and providing compounds from any 
convenient source to assays, which are typically run in parallel (e.g., in microtiter formats 

25 on microtiter plates in robotic assays). It will be appreciated that there are many suppliers 
of chemical compounds, including Sigma (St. Louis, MO), Aldrich (St. Louis, MO), 
Sigma- Aldrich (St. Louis, MO), Fluka Chemika-Biochemica Analytika (Buchs, 
Switzerland) and the like. 

In one preferred embodiment, high throughput screening methods involve 

30 providing a combinatorial chemical or peptide library containing a large number of 
potential therapeutic compounds (potential modulator or ligand compounds). Such 
"combinatorial chemical libraries" or "ligand libraries" are then screened in one or more 
assays, as described herein, to identify those library members (particular chemical species 
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or subclasses) that display a desired characteristic activity. The compounds thus 
identified can serve as conventional "lead compounds" or can themselves be used as 
potential or actual therapeutics. 

A combinatorial chemical library is a collection of diverse chemical 
5 compounds generated by either chemical synthesis or biological synthesis, by combining 
a number of chemical "building blocks" such as reagents. For example, a linear 
combinatorial chemical library such as a polypeptide library is formed by combining a set 
of chemical building blocks (amino acids) in every possible way for a given compound 
length (i.e., the number of amino acids in a polypeptide compound). Millions of chemical 
10 compounds can be synthesized through such combinatorial mixing of chemical building 
blocks. 

Preparation and screening of combinatorial chemical libraries is well 
known to those of skill in the art. Such combinatorial chemical libraries include, but are 
not limited to, peptide libraries (see, e.g., U.S. Patent 5,010,175, Furka, Int. J. Pept. Prot. 

15 Res. 37:487-493 (1991) and Houghton et al, Nature 354:84-88 (1991)). Other 

chemistries for generating chemical diversity libraries can also be used. Such chemistries 
include, but are not limited to: peptoids {e.g., PCT Publication No. WO 91/19735), 
encoded peptides (e.g., PCT Publication WO 93/20242), random bio-oligomers (e.g., 
PCT Publication No. WO 92/00091), benzodiazepines (e.g., U.S. Pat. No. 5,288,514), 

20 diversomers such as hydantoins, benzodiazepines and dipeptides (Hobbs et al.,Proc. Nat. 
Acad. Sci. USA 90:6909-6913 (1993)), vinylogous polypeptides (Hagihara et al, J. Amer. 
Chem. Soc. 114:6568 (1992)), nonpeptidal peptidomimetics with glucose scaffolding 
(Hirschmann et al, J. Amer. Chem. Soc. 1 14:9217-9218 (1992)), analogous organic 
syntheses of small compound libraries (Chen et al, J. Amer. Chem. Soc. 1 16:2661 

25 (1994)), oligocarbamates (Cho et at., Science 261 : 1303 (1993)), and/or peptidyl 

phosphonates (Campbell et ah, J. Org. Chem. 59:658 (1994)), nucleic acid libraries (see 
Ausubel, Berger and Sambrook, all supra), peptide nucleic acid libraries (see, e.g., U.S. 
Patent 5,539,083), antibody libraries (see, e.g., Vaughn et al, Nature Biotechnology, 
14(3):309-314 (1996) and PCT/US96/10287), carbohydrate libraries (see, e.g., Liang et 

30 al, Science, 274:1520-1522 (1996) and U.S. Patent 5,593,853), small organic molecule 
libraries (see, e.g., benzodiazepines, Baum C&EN, Jan 18, page 33 (1993); isoprenoids, 
U.S. Patent 5,569,588; thiazolidinones and metathiazanones, U.S. Patent 5,549,974; 
pyrrolidines, U.S. Patents 5,525,735 and 5,519,134; morpholino compounds, U.S. Patent 
5,506,337; benzodiazepines, 5,288,514, and the like). 



Devices for the preparation of combinatorial libraries are commercially 
available (see, e.g., 357 MPS, 390 MPS, Advanced Chem Tech, Louisville KY, 
Symphony, Rainin, Woburn, MA, 433A Applied Biosystems, Foster City, CA, 9050 Plus, 
Millipore, Bedford, MA). In addition, numerous combinatorial libraries are themselves 
5 commercially available {see, e.g., ComGenex, Princeton, N.J., Tripos, Inc., St. Louis, 
MO, 3D Pharmaceuticals, Exton, PA, Martek Biosciences, Columbia, MD, etc.). 

C Solid state and soluble high throughput assays 

In one embodiment the invention provide soluble assays using molecules 
10 such as a domain such as ligand binding domain, an extracellular domain, a 

transmembrane domain (e.g., one comprising seven transmembrane regions and cytosolic 
loops), the transmembrane domain and a cytoplasmic domain, an active site, a subunit 
association region, etc.; a domain that is covalently linked to a heterologous protein to 
create a chimeric molecule; a T2R protein; or a cell or tissue expressing a T2R protein, 
15 either naturally occurring or recombinant. In another embodiment, the invention provides 
solid phase based in vitro assays in a high throughput format, where the domain, chimeric 
molecule, T2R protein, or cell or tissue expressing the T2R is attached to a solid phase 
substrate. 

In the high throughput assays of the invention, it is possible to screen up to 
20 several thousand different modulators or ligands in a single day. In particular, each well 
of a microtiter plate can be used to run a separate assay against a selected potential 
modulator, or, if concentration or incubation time effects are to be observed, every 5-10 
wells can test a single modulator. Thus, a single standard microtiter plate can assay about 
100 (e.g., 96) modulators. If 1536 well plates are used, then a single plate can easily 
25 assay from about 100- about 1500 different compounds. It is possible to assay several 
different plates per day; assay screens for up to about 6,000-20,000 different compounds 
is possible using the integrated systems of the invention. More recently, microfluidic 
approaches to reagent manipulation have been developed. 

The molecule of interest can be bound to the solid state component, 
30 directly or indirectly, via covalent or non covalent linkage, e.g., via a tag. The tag can be 
any of a variety of components. In general, a molecule which binds the tag (a tag binder) 
is fixed to a solid support, and the tagged molecule of interest (e.g., the taste transduction 
molecule of interest) is attached to the solid support by interaction of the tag and the tag 
binder. 
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A number of tags and tag binders can be used, based upon known 
molecular interactions well described in the literature. For example, where a tag has a 
natural binder, for example, biotin, protein A, or protein G, it can be used in conjunction 
with appropriate tag binders (avidin, streptavidin, neutravidin, the Fc region of an 
immunoglobulin, etc.) Antibodies to molecules with natural binders such as biotin are 
also widely available and appropriate tag binders; see, SIGMA Immunochemicals 1998 
catalogue SIGMA, St. Louis MO). 

Similarly, any haptenic or antigenic compound can be used in combination 
with an appropriate antibody to form a tag/tag binder pair. Thousands of specific 
antibodies are commercially available and many additional antibodies are described in the 
literature. For example, in one common configuration, the tag is a first antibody and the 
tag binder is a second antibody which recognizes the first antibody. In addition to 
antibody-antigen interactions, receptor-ligand interactions are also appropriate as tag and 
tag-binder pairs. For example, agonists and antagonists of cell membrane receptors (e.g., 
cell receptor-ligand interactions such as transferrin, c-kit, viral receptor ligands, cytokine 
receptors, chemokine receptors, interleukin receptors, immunoglobulin receptors and 
antibodies, the cadherein family, the integrin family, the selectin family, and the like; see, 
e.g., Pigott & Power, The Adhesion Molecule Facts Book I (1993). Similarly, toxins and 
venoms, viral epitopes, hormones (e.g., opiates, steroids, etc.), intracellular receptors (e.g. 
which mediate the effects of various small ligands, including steroids, thyroid hormone, 
retinoids and vitamin D; peptides), drugs, lectins, sugars, nucleic acids (both linear and 
cyclic polymer configurations), oligosaccharides, proteins, phospholipids and antibodies 
can all interact with various cell receptors. 

Synthetic polymers, such as polyurethanes, polyesters, polycarbonates, 
polyureas, polyamides, polyethyleneimines, polyarylene sulfides, polysiloxanes, 
polyimides, and polyacetates can also form an appropriate tag or tag binder. Many other 
tag/tag binder pairs are also useful in assay systems described herein, as would be 
apparent to one of skill upon review of this disclosure. 

Common linkers such as peptides, polyethers, and the like can also serve 
as tags, and include polypeptide sequences, such as poly gly sequences of between about 
5 and 200 amino acids. Such flexible linkers are known to persons of skill in the art. For 
example, poly(ethelyne glycol) linkers are available from Shearwater Polymers, Inc. 
Huntsville, Alabama. These linkers optionally have amide linkages, sulfhydryl linkages, 
or heterofunctional linkages. 
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Tag binders are fixed to solid substrates using any of a variety of methods 
currently available. Solid substrates are commonly derivatized or functionalized by 
exposing all or a portion of the substrate to a chemical reagent which fixes a chemical 
group to the surface which is reactive with a portion of the tag binder. For example, 
5 groups which are suitable for attachment to a longer chain portion would include amines, 
hydroxyl, thiol, and carboxyl groups. Aminoalkylsilanes and hydroxyalkylsilanes can be 
used to functionalize a variety of surfaces, such as glass surfaces. The construction of 
such solid phase biopolymer arrays is well described in the literature. See, e.g., 
Merrifield, J. Am. Chem. Soc. 85:2149-2154 (1963) (describing solid phase synthesis of, 

10 e.g., peptides); Geysen et aL, J. Immun. Meth. 102:259-274 (1987) (describing synthesis 
of solid phase components on pins); Frank & Doring, Tetrahedron 44:60316040 (1988) 
(describing synthesis of various peptide sequences on cellulose disks); Fodor et aL, 
Science, 251:767-777 (1991); Sheldon et aL, Clinical Chemistry 39(4):718-719 (1993); 
and Kozal et aL, Nature Medicine 2(7):753759 (1996) (all describing arrays of 

15 biopolymers fixed to solid substrates). Non-chemical approaches for fixing tag binders to 
substrates include other common methods, such as heat, cross-linking by UV radiation, 
and the like. 



D. Computer-based assays 

20 Yet another assay for compounds that modulate T2R protein activity 

involves computer assisted drug design, in which a computer system is used to generate a 
three-dimensional structure of a T2R protein based on the structural information encoded 
by its amino acid sequence. The input amino acid sequence interacts directly and actively 
with a preestablished algorithm in a computer program to yield secondary, tertiary, and 

25 quaternary structural models of the protein. The models of the protein structure are then 
examined to identify regions of the structure that have the ability to bind, e.g., ligands. 
These regions are then used to identify ligands that bind to the protein. 

The three-dimensional structural model of the protein is generated by 
entering protein amino acid sequences of at least 10 amino acid residues or corresponding 

30 nucleic acid sequences encoding a T2R polypeptide into the computer system. The 

nucleotide sequence encoding the polypeptide, or the amino acid sequence thereof, can be 
any of SEQ ID NO: 1-165, and conservatively modified versions thereof. The amino acid 
sequence represents the primary sequence or subsequence of the protein, which encodes 
the structural information of the protein. At least 10 residues of the amino acid sequence 
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(or a nucleotide sequence encoding 10 amino acids) are entered into the computer system 
from computer keyboards, computer readable substrates that include, but are not limited 
to, electronic storage media {e.g., magnetic diskettes, tapes, cartridges, and chips), optical 
media {e.g., CD ROM), information distributed by internet sites, and by RAM. The 
5 three-dimensional structural model of the protein is then generated by the interaction of 
the amino acid sequence and the computer system, using software known to those of skill 
in the art. 

The amino acid sequence represents a primary structure that encodes the 
information necessary to form the secondary, tertiary and quaternary structure of the 

10 protein of interest. The software looks at certain parameters encoded by the primary 
sequence to generate the structural model. These parameters are referred to as "energy 
terms," and primarily include electrostatic potentials, hydrophobic potentials, solvent 
accessible surfaces, and hydrogen bonding. Secondary energy terms include van der 
Waals potentials. Biological molecules form the structures that minimize the energy 

15 terms in a cumulative fashion. The computer program is therefore using these terms 
encoded by the primary structure or amino acid sequence to create the secondary 
structural model. 

The tertiary structure of the protein encoded by the secondary structure is 
then formed on the basis of the energy terms of the secondary structure. The user at this 

20 point can enter additional variables such as whether the protein is membrane bound or 
soluble, its location in the body, and its cellular location, e.g., cytoplasmic, surface, or 
nuclear. These variables along with the energy terms of the secondary structure are used 
to form the model of the tertiary structure. In modeling the tertiary structure, the 
computer program matches hydrophobic faces of secondary structure with like, and 

25 hydrophilic faces of secondary structure with like. 

Once the structure has been generated, potential ligand binding regions are 
identified by the computer system. Three-dimensional structures for potential ligands are 
generated by entering amino acid or nucleotide sequences or chemical formulas of 
compounds, as described above. The three-dimensional structure of the potential ligand 

30 is then compared to that of the T2R protein to identify ligands that bind to the protein. 
Binding affinity between the protein and ligands is determined using energy terms to 
determine which ligands have an enhanced probability of binding to the protein. 

Computer systems are also used to screen for mutations, polymorphic 
variants, alleles and interspecies homologs of T2R genes. Such mutations can be 
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associated with disease states or genetic traits. As described above, GeneChip™ and 
related technology can also be used to screen for mutations, polymorphic variants, alleles 
and interspecies homologs. Once the variants are identified, diagnostic assays can be 
used to identify patients having such mutated genes. Identification of the mutated T2R 
5 genes involves receiving input of a first nucleic acid or amino acid sequence of a T2R 
gene, e.g., any of SEQ ID NO: 1-1 65, or conservatively modified versions thereof. The 
sequence is entered into the computer system as described above. The first nucleic acid 
or amino acid sequence is then compared to a second nucleic acid or amino acid sequence 
that has substantial identity to the first sequence. The second sequence is entered into the 
10 computer system in the manner described above. Once the first and second sequences are 
compared, nucleotide or amino acid differences between the sequences are identified. 
Such sequences can represent allelic differences in various T2R genes, and mutations 

q associated with disease states and genetic traits. 

n 

3 15 IX. Administration and pharmaceutical compositions 

Taste modulators can be administered directly to the mammalian subject 
^ for modulation of taste, e.g., modulation of bitter taste, in vivo. Administration is by any 

3 of the routes normally used for introducing a modulator compound into ultimate contact 

IT with the tissue to be treated, optionally the tongue or mouth. The taste modulators are 

U 20 administered in any suitable manner, optionally with pharmaceutically acceptable 

3 carriers. Suitable methods of administering such modulators are available and well 

known to those of skill in the art, and, although more than one route can be used to 
administer a particular composition, a particular route can often provide a more 
immediate and more effective reaction than another route. 
25 Pharmaceutically acceptable carriers are determined in part by the 

particular composition being administered, as well as by the particular method used to 
administer the composition. Accordingly, there is a wide variety of suitable formulations 
of pharmaceutical compositions of the present invention (see, e.g., Remington 's 
Pharmaceutical Sciences, 17 th ed. 1985)). 
30 The taste modulators, alone or in combination with other suitable 

components, can be made into aerosol formulations (i.e., they can be "nebulized") to be 
administered via inhalation. Aerosol formulations can be placed into pressurized 
acceptable propellants, such as dichlorodifluoromethane, propane, nitrogen, and the like. 
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Formulations suitable for administration include aqueous and non-aqueous 
solutions, isotonic sterile solutions, which can contain antioxidants, buffers, bacteriostats, 
and solutes that render the formulation isotonic, and aqueous and non-aqueous sterile 
suspensions that can include suspending agents, solubilizers, thickening agents, 
5 stabilizers, and preservatives. In the practice of this invention, compositions can be 
administered, for example, by orally, topically, intravenously, intraperitoneally, 
intravesically or intrathecally. Optionally, the compositions are administered orally or 
nasally. The formulations of compounds can be presented in unit-dose or multi-dose 
sealed containers, such as ampules and vials. Solutions and suspensions can be prepared 

10 from sterile powders, granules, and tablets of the kind previously described. The 
modulators can also be administered as part a of prepared food or drug. 

The dose administered to a patient, in the context of the present invention 
should be sufficient to effect a beneficial response in the subject over time. The dose will 
be determined by the efficacy of the particular taste modulators employed and the 

15 condition of the subject, as well as the body weight or surface area of the area to be 

treated. The size of the dose also will be determined by the existence, nature, and extent 
of any adverse side-effects that accompany the administration of a particular compound 
or vector in a particular subject. 

In determining the effective amount of the modulator to be administered in 

20 a physician may evaluate circulating plasma levels of the modulator, modulator 
toxicities,, and the production of anti-modulator antibodies. In general, the dose 
equivalent of a modulator is from about 1 ng/kg to 10 mg/kg for a typical subject. 

For administration, taste modulators of the present invention can be 
administered at a rate determined by the LD-50 of the modulator, and the side-effects of 

25 the inhibitor at various concentrations, as applied to the mass and overall health of the 
subject. Administration can be accomplished via single or divided doses. 

VIII. Kits 

T2R genes and their homologs are useful tools for identifying taste 
30 receptor cells, for forensics and paternity determinations, and for examining taste 

transduction. T2R family member-specific reagents that specifically hybridize to T2R 
nucleic acids, such as T2R probes and primers, and T2R specific reagents that specifically 
bind to a T2R protein, e.g., T2R antibodies are used to examine taste cell expression and 
taste transduction regulation. 

81 



\ 



Nucleic acid assays for the presence of DNA and RNA for a T2R family 
member in a sample include numerous techniques are known to those skilled in the art, 
such as Southern analysis, northern analysis, dot blots, RNase protection, SI analysis, 
amplification techniques such as PCR and LCR, and in situ hybridization. In in situ 
5 hybridization, for example, the target nucleic acid is liberated from its cellular 

surroundings in such as to be available for hybridization within the cell while preserving 
the cellular morphology for subsequent interpretation and analysis. The following articles 
provide an overview of the art of in situ hybridization: Singer et al., Biotechniques 4:230- 
250 (1986); Haase et al., Methods in Virology, vol. VII, pp. 189-226 (1984); and Nucleic 

10 Acid Hybridization: A Practical Approach (Hames et al, eds. 1987). In addition, a T2R 
protein can be detected with the various immunoassay techniques described above. The 
test sample is typically compared to both a positive control {e.g., a sample expressing a 
recombinant T2R protein) and a negative control. 

The present invention also provides for kits for screening for modulators 

15 of T2R family members. Such kits can be prepared from readily available materials and 
reagents. For example, such kits can comprise any one or more of the following 
materials: T2R nucleic acids or proteins, reaction tubes, and instructions for testing T2R 
activity. Optionally, the kit contains a biologically active T2R receptor. A wide variety 
of kits and components can be prepared according to the present invention, depending 

20 upon the intended user of the kit and the particular needs of the user. 

EXAMPLES 

The following examples are provided by way of illustration only and not 
by way of limitation. Those of skill in the art will readily recognize a variety of 
25 noncritical parameters that could be changed or modified to yield essentially similar 
results. 



Example I— Identification of the T2R gene family 

Recent genetic linkage studies in humans identified a locus at 5pl5 that is 
30 associated with the ability to respond to the bitter substance 6-n-propyl-2-thiouracil 

(PROP; Reed et al, Am. J. Hum. Genet. 64:1478-1480 (1999)). To determine whether 
differences in PROP sensitivity reflected functional differences in a bitter taste receptor, 
DNA sequence databases were searched for genes encoding candidate transmembrane 
proteins at this location. Analysis of open reading frames in 450 kb of DNA spanning six 
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sequenced human genomic BAC clones(see, e.g., accession number AC003015) from this 
interval identified a novel GPCR (T2R1) at 5pl5.2. T2R1 has seven putative 
transmembrane segments as well as several conserved residues often present in GPCRs 
(Probst et al, DNA Cell Biol. 1 1 : 1-20 (1992)). 
5 Computer searches using T2R1, and reiterated with T2R1 -related 

sequences, revealed 19 additional human receptors (12Tull-length and 7 pseudogenes). 
Full-length hT2Rs were isolated by PCR amplification of genomic DNA. Full-length 
hT2Rs were used to probe a rat circumvallate cDNA library (Hoon et ah, Cell, 96:541- 
551 (1999)) and mouse BAC filter arrays (Genome Systems) at low stringency (50-55 °C 

10 wash in 1 X SSC). Southern hybridization experiments were used to identify a non- 
redundant set of positive BACs and to order overlapping BACs. 

These new receptors, referred to as T2Rs (also known as "SF"), define a 
novel family of GPCRs that are distantly related to V1R vomeronasal receptors and 
opsins. In contrast to TIRs, which belong to the superfamily of GPCRs characterized by 

15 a large N-terminal domain (Hoon et al, Cell, 96:541-551 (1999)), the T2Rs have only a 
short extracellular N-terminus. Individual members of the T2R- family exhibit 30-70% 
amino acid identity, and most share highly conserved sequence motifs in the first three 
and last transmembrane segments, and also in the second cytoplasmic loop. The most 
divergent regions between T2Rs are the extracellular segments, extending partway into 

20 the transmembrane helices. Presumably, the high degree of variability between T2Rs 

reflects the need to recognize many structurally diverse ligands. Like many other GPCR 
genes, T2Rs do not contain introns that interrupt coding regions. 

Example II— Organization of human T2R genes. 

25 The identified human T2R genes are localized on three chromosomes, and 

are often organized as head-to-tail arrays. For example, four receptor genes are clustered 
within a single PAC clone from 7q31 and nine in a BAC clone from 12pl3. There may 
be more human T2Rs in these arrays, as several additional human T2Rs were found 
within partially sequenced BAC clones that overlap the 9 gene T2R cluster. Within a 

30 given array, the similarity of receptors is highly variable, including both relatively related 
(e.g. hT2Rl3, hT2Rl4 and hT2Rl5), and highly divergent receptors (e.g. hT2R3 and 
hT2R4). This type of organization is mirrored in the mouse (see below), and resembles 
the genomic organization that has been observed for olfactory receptor genes in humans, 
mice, flies and worms (Rouquier et al, Nat. Genet. 18:243-250 (1998)); Sullivan et al., 

83 



PNAS 93:884-888 (1996)); Clyne et al, Neuron 22:327-388 (1999)); Vosshall et al. f Cell 
96:725-736 (1999)); Troemel et at, Cell 83:207-218 (1995)). 

To obtain estimates of the size of this gene family, various genomic 
resources were examined. Analysis of the Genome Sequence Survey database (gss) 
5 yielded 12 partial T2R sequences. Because this database represents an essentially random 
sampling of -14% of the human genome, this number suggests tha there may be -90 T2R 
genes in the human genome. Similar searches of the finished (nr) and unfinished high- 
throughput human genomic sequence databases (htgs) produced 36 full-length and 15 
partial T2R sequences. These databases contain -50% of the genome sequence, also 

10 pointing to -100 T2R genes in the genome. Recognizing that this analysis may be 

inaccurate due to the quality of the available databases, and the clustered, non-random 
distribution of T2Rs in the human genome, it is estimated that the T2R family consists of 
between 80 to 120 members. However, more than 1/3 of the full-length human T2Rs are 
pseudogenes; thus, the final number of functional human receptors may be significantly 

15 smaller (i.e., 40-80). This is similar to what has been observed for human olfactory 
receptors, where many of the genes appear to be pseudogenes (Rouquier et aL, Nat 
Genet 18:243-250(1998)). ^ 

Example III— T2R genes are linked to loci involved in bitter taste 
20 The genetics of sweet and bitter tasting has been extensively studied in 

mice, where a number of loci influencing responses to sweet and bitter tastants have been 
mapped by behavioral taste-choice assays (Warren and Lewis, Nature 227:77-78 (1970)); 
Fuller, J. Hered. 65:33-66 (1974)). The distal end of mouse chromosome 6 contains a 
cluster of bitter genes that includes Soa (for sucrose octaacetate; Capeless et at, Behav. 
25 Genet, 22:655-663 (1992)), Rua (raffinose undecaacetate; Lush, Genet Res. 47:1 17-123 
(1986)), Cyx (cycloheximide; Lush and Holland, Genet Res. 52:207-212 (1988)) and Qui 
(quinine; Lush, Genet Res. 44:151-160 (1984)). Recombination studies indicated that 
these four loci are closely linked to each other, and to Prp (salivary proline rich protein; 
Azen et at, Trends Genet 2: 199-200 (1986)). The human 9 gene T2R cluster contains 
30 three interspersed PRP genes, and maps to an interval that is homologous with the mouse 
chromosome 6 bitter cluster. 

To define the relationship between the mouse chromosome 6 bitter cluster 
and T2Rs, a large number of mouse T2R genes were isolated and their genomic 
organization and physical and genetic map locations were determined. By screening 

84 



mouse genomic libraries with human T2Rs 3 61 BAC-clones containing 28 mouse T2Rs 
were isolated. The mouse and human receptors display significant amino acid sequence 
divergence, but share the sequence motifs common to members of this novel family of 
receptors. Mouse T2Rs were mapped using a mouse/hamster radiation hybrid panel 
(Research Genetics), and by examining the strain distribution pattern of single nucleotide 
polymorphisms in a panel of C57BL/6J x DBA/2J recombinant inbred lines (Jackson 
Laboratory). These studies showed that the mouse genes are clustered at only a few 
genomic locations. Each genomic interval containing mouse T2Rs is homologous to one 
containing its closest human counterpart: mT2R8 and hT2R4 5 mT2Rl8 and hT2Rl6, and 
mT2Rl9 and hT2Rl. Of these 3 sets of potentially orthologous pairs of human/mouse 
receptors, both the human T2Rl and T2R16 genes map to locations implicated in human 
bitter perception (Conneally et al f Hum. Hered. 26:267-271 (1976); Reed et al., Am. J. 
Hum. Genet. 64:1478-1480 (1999)). The remaining 25 mT2Rs all map to the distal end 
of chromosome 6, and are represented by 3 BAC contigs spanning at least 400 kb. 

Since Prp and the bitter-cluster also map to the distal end of mouse 
chromosome 6, it was determined whether they localize within this array of T2Rs. 
Analysis of a DBA/2 x C57BL/6 recombinant inbred panel revealed that receptors within 
all 3 BAC-contigs co-segregate with Prp and the bitter cluster. Further, the mouse Prp 
gene was isolated (accession number M23236, containing D6MU13) and shown that it lies 
within the large chromosome 6 T2R cluster. These results demonstrate that T2Rs are 
intimately linked to loci implicated in bitter perception. 

Example IV— T2Rs are expressed in taste receptor cells 

The lingual epithelium contains taste buds in three types of papillae: 
circumvallate papillae at the very back of the tongue, foliate papillae at the posterior 
lateral edge of the tongue, and fungiform papillae dispersed throughout the front half of 
the tongue surface. Other parts of the oral cavity also have taste buds; these are 
particularly prominent in the palate epithelium in an area known as the geschmackstreifen 
and in the epiglottis. To examine the patterns of expression of T2Rs, in situ 
hybridizations were performed using sections of various taste papillae. To ensure that the 
probes used were expressed in taste tissue, a rat circumvallate cDNA library was 
screened, leading to the isolation of 14 rat T2Rs cDNAs, each of which is an ortholog of a 
mouse genomic clone. 
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To carry out the in situ hybridization, tissue was obtained from adult rats 
and mice. No sex-specific differences of expression patterns were observed, therefore 
male and female animals were used interchangeably. Fresh frozen sections (16 jam) were 
attached to silanized slides and prepared for in situ hybridization as described previously 
5 (Hoon et al, Cell, 96:541-551 (1999)). All in situ hybridizations were carried out at high 
stringency (hybridization, 5 X SSC, 50% formamide, 65-72°C; washing, 0.2 X SSC, 
72°C). Signals were developed using alkaline-phosphatase conjugated antibodies to 
digoxigenin and standard chromogenic substrates (Boehringer Mannheim). Where 
possible, probes contained extensive 3'-non translated sequence to minimize potential 

10 cross-hybridization between T2Rs, which was not observed at the stringency used for in 
situ hybridization. 

These experiments demonstrated that T2Rs are selectively expressed in 
subsets of taste receptor cells of the tongue and palate epithelium. Each receptor 
hybridizes to an average of 2 cells per taste bud per section. Since the sections used in 

15 these experiments contain 1/5-1/3 the depth of a taste bud, this reflects a total of 6-10 
positive cells/taste bud/probe (or about 15% of the cells in a taste bud). Examination of 
serial sections demonstrated that all of the taste buds of the circumvallate papilla contain 
cells that are positive for each of these probes. Thus far, comparable results have been 
observed with 1 1 rat T2Rs, and in mouse sections hybridized with 17 different mT2R 

20 probes. 

Similar studies in foliate, geschmackstreifen and epiglottis taste buds 
demonstrated that each receptor probe also labels approximately 15% of the cells in every 
taste bud. In contrast, T2Rs are rarely expressed in fungiform papillae. Examination of 
hundreds of fungiform taste buds using 1 1 different T2R probes demonstrated that less 

25 than 10% of all fungiform papillae contain T2R-expressing cells. Interestingly, the few 
fungiform taste buds that do express T2Rs regularly contain multiple positive cells. In 
fact, the number of positive cells in these papillae is not significantly different from that 
seen in taste buds from other regions of the oral cavity. Furthermore, fungiform papillae 
that contain T2R-expressing cells generally appear clustered. This unexpected finding 

30 may provide an important clue about the logic of taste coding. It is known that single 
fibers of the chorda tympani nerve innervate multiple cells in a fungiform taste bud, and 
that the same fiber often projects to neighboring papillae (Miller, J. Comp. Neurol. 
158:155-166 (1974)). Perhaps the non-random distribution of T2R-positive taste receptor 
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cells and taste buds in fungiform papillae reflect a map of connectivity between similar 
cells. 

Northern analysis and in situ hybridization demonstrated that T2Rs are not 
widely expressed outside taste tissue. 

5 

Example V— Individual receptor cells express multiple T2R receptors 

The above-described results demonstrated that any given T2R is expressed 
in -15% of the cells of circumvallate, foliate and palate taste buds. Given that there are 
over 30 T2Rs in the rodent genome, a taste cell must express more than one receptor. To 

10 determine how many receptors are expressed in any cell, and what fraction of taste 

receptor cells express T2Rs, the number of circumvallate cells labeled with various mixes 
of 2, 5 or 10 receptors was compared with those labeled with the corresponding 
individual probes. By counting positive cells in multiple serial sections, it was 
determined that the number of taste cells labeled with the mixed probes (-20%) was only 

1 5 slightly larger than that labeled by any individual receptor (-15%). Not surprisingly, the 
signal intensity was significantly enhanced in the mixed probe hybridizations. Similar 
results were observed in taste buds from other regions of the oral cavity including the 
fungiform papillae. To directly demonstrate co-expression, double labeling experiments 
were carried out using a collection of differentially labeled cRNA probes. For double- 

20 label fluorescent detection, probes were labeled either with fluorescein or with 

digoxigenin. An alkaline-phosphatase conjugated anti-fluorescein antibody (Amersham) 
and a horseradish-peroxidase conjugated anti-digoxigenin antibody were used in 
combination with fast-red and tyramide fluorogenic substrates (Boehringer Mannheim 
and New England Nuclear). In these experiments, the majority of cells were found to 

25 express multiple receptors. 

Example VI--T2R genes are selectively expressed in gustducin-expressing cells 

Previous results had shown that TIRs are expressed in -30% of taste 
receptor cells. In situ hybridizations with differentially labeled T1R and T2R probes 
30 showed that there is no overlap in the expression of these two classes of receptors. 

Gustducin is also expressed in a large subset of taste receptor cells, but for the most part 
is not co-expressed with TIRs (Hoon et aL, Cell, 96:541-551 (1999)). To determine if 
T2Rs are expressed in gustducin cells, in situ hybridizations were performed using 
differentially labeled T2Rs and gustducin riboprobes. These experiments demonstrated 
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that T2Rs are exclusively expressed in gustducin-positive cells of the tongue and palate 
taste buds. 

Approximately 1/3 of the gustducin cells in the circumvallate, foliate and 
palate taste buds did not label with a mix of 10 T2R probes, suggesting that not all 
5 gustducin-expressing cells express T2Rs. These cells may express other, perhaps more 
distantly related receptors, or could be at a different developmental stage. In fungiform 
taste buds the situation is quite different. Since only 10% of fungiform taste buds contain 
T2R positive cells, the great majority of gustducin-positive cells in the front of the tongue 
do not appear to co-express members of the T2R family of receptors. Therefore, there is 
10 likely to be an additional set of receptors expressed in the gustducin-positive cells of 
fungiform papillae. 

Example VII— Functional expression of T2Rs 

T2Rs were expressed in conjunction with Gal 5, a G-protein a-subunit 

15 that has been shown to couple a wide range of receptors to phospholipase CP 

(Offermanns and Simon, J Biol Chem, 270:15175-80 (1995); Krautwurst et aL, Cell 
95:917-926 (1998)). In this system, receptor activation leads to increases in intracellular 
calcium [Ca2+]i, which can be monitored at the single cell level using the FURA-2 
calcium-indicator dye (Tsien et aL, Cell Calcium 6:145-157 (1985)). To test and 

20 optimize Gal 5 coupling, two different GPCRs, a Gai-coupled |u-opioid receptor 

(Reisine, Neuropharm. 34:463-472 (1995)) and a Gaq-coupled mGluRl receptor (Masu 
et al,. Nature 349:760-765 (1991)), were used. Transfection of these receptors into HEK- 
293 cell produced robust, agonist-selective, and Gal 5 -dependent Ca 2+ responses (Figure 
!)• 

25 A number of studies have shown that many GPCRs, in particular sensory 

receptors, require specific "chaperones" for maturation and targeting through the 
secretory pathway (Baker et aL, Embo J 13:4886-4895 (1994); Dwyer et aL, Cell 93:455- 
466 (1998)). Recently, Krautwurst et aL{Cell 95:917-926 (1998)) generated chimeric 
receptors consisting of the first 20 amino acids of rhodopsin and various rodent olfactory 

30 receptors. These were targeted to the plasma membrane and functioned as odorant 

receptors in HEK-293 cells. To determine whether rhodopsin sequences can also help 
target T2Rs to the plasma membra, rhodopsin-T2R chimeras (rho-T2Rs) were 
constructed. Expression of these fusion proteins demonstrated that the first 39 amino 
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acids of bovine rhodopsin are very effective in targeting T2Rs to the plasma membrane of 
HEK-293 cells (Figure 2). Similar results were obtained with 1 1 human and 16 rodent 
T2Rs (see below). To further enhance the level of T2R expression, rho-T2Rs were placed 
under the control of a strong EF-loc promoter, and introduced as episomal plasmids into 
5 modified HEK-293 cells expressing Gal 5 (pEAKrapid cells). 

A bridge overlap PCR extension technique was used to generate rho-T2R 
chimeras, which contain the first 39 amino acids of bovine rhodopsin in frame with 
human and rodent T2R coding sequences (Mehta and Singh, Biotechniques 26:1082-1086 
(1999). All receptors were cloned into a pEAKlO mammalian expression vector (Edge 

10 Biosystems, MD). Modified HEK-293 cells (PEAK rapid cells; Edge BioSystems, MD) 
were grown and maintained at 37 °C in UltraCulture medium (Bio Whittaker) 
supplemented with 5% fetal bovine serum, 100 (ig/ml Gentamycin sulphate (Fisher), 1 
jag/ml Amphotericin B and 2 mM GlutaMax I (Lifetechnologies). For transfection, cells 
were seeded onto matrigel coated 24-well culture plates or 35 mm recording chambers. 

15 After 24 h at 37 °C, cells were washed in OptiMEM medium (Lifetechnologies) and 

transfected using LipofectAMINE reagent (Lifetechnologies). Transfection efficiencies 
were estimated by co-transfection of a GFP reporter plasmid, and were typically >70%. 
Immunofluoresence staining, and activity assays were performed 36-48 h after 
transfection. 

20 For immunostaining, transfected cells were grown on coated glass 

coverslips, fixed for 20 min in ice-cold 2% paraformaldehyde, blocked with 1% BSA, and 
incubated for 4-6 h at 4 °C in blocking buffer containing a 1 : 1 000 dilution of anti- 
rhodopsin mAb B6-30 (Hargrave, et al Exp Eye Res 42:363-373 (1986)). Chimeric 
receptor expression was visualized using FITC-coupled donkey anti-mouse secondary 

25 antibodies (Jackson Immunochemical). 

Two parallel strategies were employed to identify ligands for T2Rs. In 
one, a random set of human, rat and mouse T2R receptors were selected and individually 
tested against a collection of 55 bitter and sweet tastants, including (shown with 
maximum concentrations tested): 5 mM aristolochic acid, 5 mM atropine, 5 mM brucine, 

30 5 mM caffeic acid, 10 mM caffeine, 1 mM chloroquine, 5 mM cycloheximide, 10 mM 
denatonium benzoate, 5 mM (-) epicatechin, 10 mM L-leucine, 10 mM L-lysine, 10 mM 
MgCh, 5 mM naringin, 10 mM nicotine, 2.5 mM papavarine hydrochloride, 3 mM phenyl 
thiocarbamide, 1 0 mM 6-n-propyl thiouracil, 1 mM quinacrine, 1 mM quinine 
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hydrochloride, 800 |liM raffinose undecaacetate, 3 mM salicin, 5 mM sparteine, 5 mM 
strychnine nitrate, 3 mM sucrose octaacetate, 2 mM tetraethyl ammonium chloride, 10 
mM L-tyrosine, 5 mM yohimbine, 10 mM each of L-glycine, L-alanine, D-tryptophan, L- 
phenylalanine, L-arginine, sodium saccharin, aspartame, sodium cyclamate, acesulfame 
5 K, 150 mM each of sucrose, lactose, maltose, D-glucose, D-fructose, D-galactose, D- 

sorbitol, 0. 1 %monellin, 0.1%thaumatin. Additional sweet tastants were 150 |iM alitame, 
1.8 mM dulcin, 800 jliM stevioside, 1.9 mM cyanosusan, 600 jaM neohesperidin 
dihydrochalcone, 10 mM xylitol, 9.7 mM H-Asp-D-Ala-OTMCP, 70 jiM N-Dmb-L-Asp- 
L-Phe-Ome, and 12 jxM N-Dmb-L-Asp-D-Val-(S)-a methylbenzyl amide. In these assays, 
10 functional coupling was assessed based on four criteria: tastant selectivity, temporal 
specificity, and receptor- and G protein-dependence. The second strategy relied upon 
data on the genetics of bitter perception in mice to link candidate receptors with specific 
tastants. 

Nearly 30 years ago, it was first reported that various inbred strains of 

15 mice differ in their sensitivity to the bitter compound sucrose-octaacetate (Warren and 
Lewis, Nature 227:77-78 (1970)). Subsequently, a number of studies demonstrated that 
this strain difference was due to allelic variation at a single genetic locus (Soa) (Whitney 
and Harder, Behav Genet 16:559-574 (1986); Capeless et al, Behav Genet 22:655-663 
(1992)). These findings were extended to additional loci influencing sensitivity to 

20 various bitter tastants, including raffinose undecaacetate (Rua), cycloheximide (Cyx), 
copper glycinate (Gib), and quinine (Qui) (Lush, Genet. Res. 44:151-160 (1984); Lush, 
Genet Res. 47:1 17-123 (1986), Lush and Holland, (1988)). Genetic mapping 
experiments showed that the Soa, Rua, Cyx, Qui and Gib loci are clustered at the distal 
end of chromosome 6 (Lush and Holland, Genet. Res. 52:207-212 (1988); Capeless et aL 9 

25 Behav Genet 22:655-663 (1992)). In view of the above-described localization of various 
T2R genes to bitter-associated loci in mice, T2R receptors from this array were 
constructed as corresponding rho-mT2R chimeras and individually transfected into HEK- 
293 cells expressing the promiscuous Gal 5 protein. After loading the cells with FURA- 
2, responses to sucrose octaacetate, raffinose undecaacetate, copper glycinate, quinine, 

30 and cycloheximide were assayed. 

Transfected cells were washed once in Hank's balanced salt solution with 
1 mM sodium pyruvate and 10 mM HEPES, pH 7.4 (assay buffer), and loaded with 2 |aM 
FURA-2 AM (Molecular Probes) for 1 h at room temperature. The loading solution was 
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removed and cells were incubated in 200 (il of assay buffer for 1 h to allow the cleavage 
of the AM ester. For most experiments, 24-well tissue culture plates containing cells 
expressing a single rho-T2R were stimulated with 200 jjl of a 2x tastant solution (see next 
section). [Ca 2+ ]i changes were monitored using a Nikon Diaphot 200 microscope 
5 equipped with a 1 Ox/0.5 fluor objective with the TILL imaging system (T.LL.L Photonics 
GmbH). Acquisition and analysis of the fluorescence images used TILL- Vision software. 
Generally, [Ca 2+ ]i was measured for 80 - 120 s by sequentially illuminating cells for 
200ms at 340nm and 380nm and monitoring the fluorescence emission at 510nm using a 
cooled CCD camera. The F340/F380 ratio was analyzed to measure [Ca 2+ ]i. 
10 Kinetics of activation and deactivation were measured using a bath 

perfusion system. Cells were seeded onto a 150 juil microperfusion chamber, and test 
solutions were pressure-ejected with a picospritzer apparatus (General Valve, Inc.). 
\U Flow-rate was adjusted to ensure complete exchange of the bath solution within 4-5 s. In 

1^7 the case of mT2R5, the entire camera field was measured since >70% of the cells 

; s ={ 15 responded to cycloheximide. For mT2R8 and hT2R4, 100 areas of interest in each were 

\M averaged for each experiment. 

]~ Cells expressing mT2R5 specifically responded to cycloheximide (Figure 

;;rS 3). The response occurred in nearly all transfected cells and was receptor- and Gal 5- 

: '5 i; 1 
: TP- 

f U dependent because cells lacking either of these components did not trigger [Ca2+]i 

i=5 20 changes, even at 5000-fold higher cycloheximide concentration. As expected for this 

.SRS, 

coupling system, the tastant-induced increase in [Ca2+]i was due to release from internal 
stores, since analogous results were obtained in nominally zero [Ca2+]out. The activation 
of mT2R5 by cycloheximide is very selective, as this receptor did not respond to any 
other tastants, even at concentrations that far exceeded their biologically relevant range of 

25 action (Saroli, Naturwissenschaften 71 :428-9 (1984); Glendinning, Behav Neurosci 
1 13:840-854 (1994))(Figure 4a,b). While cycloheximide is only moderately bitter to 
humans, it is strongly aversive to rodents with a sensitivity threshold of -0.25 p,M 
(Kusano et ai, Appl Exptl Zool. 6:40-50 (1971); Lush and Holland, Genet. Res. 52:207- 
212 (1988)). In the cell-based assay described herein, the concentration of cycloheximide 

30 required to induce half-maximal response of mT2R5 was 0.5 |uM, and the threshold was 
-0.2 [iM (Figure 4c,d). Notably, this dose-response closely matches the sensitivity range 
of cycloheximide tasting in mice. 
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To examine the kinetics of the cycloheximide response, rho-mT2R5 
transfected cells were placed on a microperfiision chamber and superfused with test 
solutions under various conditions. The cells showed robust transient responses to 
micromolar concentrations of cycloheximide that closely follow application of the 
5 stimulus (latency <1 s). As expected, when the tastant was removed, [Ca2+]i returned to 
baseline. A prolonged exposure to cycloheximide (>10 s) resulted in adaptation: a fast 
increase of [Ca2+]i followed by a gradual, but incomplete decline to the resting level 
(Figure 4a). Similarly, successive applications of cycloheximide led to significantly 
reduced responses, indicative of desensitization (Lefkowitz et al., Cold Spring Harb Symp 

10 Quant Biol 57:127-133 (1992)). This is likely to occur at the level of the receptor, since 
responses of a control, co-transfected mGluRl were not altered during the period of 
cycloheximide desensitization. 

To determine whether other T2Rs are also activated by bitter compounds, 
1 1 rhodopsin-tagged human T2R receptors were assayed by individually transfecting 

15 them into HEK-293 cells expressing Gal 5. Each transfected line was tested against a 

battery of bitter and sweet tastants, including amino acids, peptides, and other natural and 
synthetic compounds. These experiments demonstrated that the intensely bitter tastant 
denatonium induced a significant transient increase in [Ca2+]i in cells transfected with 
one of the human candidate taste receptors, hT2R4, but not in control untransfected cells 

20 (Figure 3), or in cells transfected with other hT2Rs. The denatonium response had a 

strong dose-dependency with a threshold of -100 \xM. Interestingly, hT2R4 displayed a 
limited range of promiscuity since it also responded to high concentrations of the bitter 
tastant 6-n-propyl-2-thiouracil (PROP) (Figure 5). 

If the responses of hT2R4 reflect the in vivo function of this receptor, it 

25 was hypothesized that similarly tuned receptors might be found in other species. The 
mouse receptor mT2R8 is a likely ortholog of hT2R4: they share ~ 70% identity, while 
the next closest receptor is only 40% identical; these two genes are contained in 
homologous genomic intervals. A rho-mT2R8 chimeric receptor was generated and 
examined for its response to a wide range of tastants. Indeed, mT2R8, like its human 

30 counterpart, is activated by denatonium and by high concentrations of PROP (Figures 3 
and 5). No other tastants elicited significant responses from cells expressing mT2R8. 
Because these two receptors share only 70% identity, the similarity in their responses to 
bitter compounds attests to their role as orthologous bitter taste receptors. 
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Example VIII— Cvcloheximide non-taster mice have mutations in the mT2R5 taste 
receptor 

The demonstration that mT2R5 functions as a high affinity receptor for 
5 cycloheximide suggested that the mT2R5 gene might correspond to the Cyx locus. In situ 
hybridization to tissue sections demonstrated that the expression profile of mT2R5 is 
indistinguishable between taster and non-taster strains (Figure 6). To determine the 
linkage between mT2R5 and the Cyx locus, polymorphisms in the mT2R5 gene were 
identified and their distribution in a recombinant inbred panel from a C57BL/6J (non- 
10 taster) x DBA/2 J (taster) cross was determined. Tight linkage was found between mT2R5 
and the Cyx locus. To test the possibility that mutations in the mT2R5 gene were 
responsible for the Cyx phenotype, the mT2R5 gene was isolated from several additional 
well-characterized cycloheximide taster (CBA/Ca, BALB/c, C3H/He) and non-taster 
(129/Sv) strains and their nucleotide sequences determined. Indeed, as would be 
15 expected if mT2R5 functions as the cycloheximide receptor in these strains, all the tasters 
share the same mT2R5 allele as DBA/2 J, while the non-tasters share the C57BL/6 allele, 
which carries missense mutations (Figure 6), including 3 non-conservative amino acid 
substitutions (T44I, G155D and L294R). 

If the mT2R5 C57BL/6 allele is responsible for the taste deficiency of Cyx 
20 mutants, its cycloheximide dose-response might recapitulate the sensitivity shift seen in 
Cyx mutant strains. Two-bottle preference tests have shown that Cyx taster strains avoid 
cycloheximide with a threshold of 0.25 jjM, while non-tasters have a ~ 8-fold decrease in 
sensitivity (e.g. they, are non-tasters at 1 |LiM, but strongly avoid cycloheximide at 8 |liM). 
A rho-mT2R5 fusion was constructed with the mT2R5 gene from a non-taster strain, and 
25 its dose response compared with that of the receptor from taster strains. Remarkably, 
mT2R5 from the non-taster strains displays a shift in cycloheximide sensitivity (Figure 
4d) that resembles the sensitivity of these strains to this bitter tastant Taken together, 
these results validate mT2R5 as a cycloheximide receptor, and strongly suggest that 
mT2R5 corresponds to the Cyx locus. 
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Example IX— T2Rs couple to gustducin 

The above-described demonstration that T2Rs are co-expressed with 
gustducin suggests that T2Rs activate this G-protein in response to bitter tastants. To 
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investigate the selectivity of T2R - G-protein coupling, mT2R5 was chosen for study 
because its activation by cycloheximide recapitulates mouse taste responses. Rho-tagged 
mT2R5 and gustducin were prepared using a baculovirus expression system. mT2R5- 
containing membranes were incubated with various purified G-proteins, including 
5 gustducin, and measured tastant-induced GTP-yS binding (Hoon et a/., Biochem J 
309:629-636 (1995)). Specifically, infectious Bacmid containing rhodopsin tagged 
mT2R5 (DBA/2-allele) was produced using the Bac-to-Bac system (Lifetechnologies, 
MD). Insect larval cells were infected for 60 h with recombinant Bacmid and membranes 
were prepared as described previously (Ryba and Tirindelli, J Biol Chem, 270:6757-6767 
10 (1995)). Peripheral proteins were removed by treatment with 8 M urea and membranes 
were resuspended in 10 mM HEPES pH7.5, 1 mM EDTA and 1 mM DTT. The 
expression of rho-mT2R5 was assessed by Western blot using mAb B6-30 and 
^ quantitated by comparison with known amounts of rhodopsin. Approximately 300 pmol 

of rho-mT2R5 could be obtained from 2 x 10 8 infected cells. Gustducin and Gpiy 8 
:;3 15 heterodimers were isolated as described previously (Hoon et al, Biochem J 309:629-636 

3 (1995); Ryba and Tirindelli, J Biol Chem, 270:6757-6767 (1995)). Receptor-catalyzed 

1 y exchange of GDP for GTPyS on gustducin and other G-protein cc-subunits was measured 

□ in the presence of 10 nM rho-mT2R5, 100 |xM GDP, and 20 jaM GPiy 8 . All 

| 5 U measurements were made at 15-minute time points, and reflect the initial rate of GTPyS 

m 20 binding. 

j «3 These GTP-yS binding assays revealed exquisite cycloheximide-dependent 

coupling of mT2R5 to gustducin (Figure 7). In contrast, no coupling was seen with Gas, 
Gai, Gaq or Gao. No significant GTPyS binding was observed in the absence of 
receptor, gustducin or Py-heterodimers. The high selectivity of T2R5 for gustducin, and 
25 the exclusive expression of T2Rs in taste receptor cells that contain gustducin, affirm the 
hypothesis that T2Rs function as gustducin-linked taste receptors. 



All publications and patent applications cited in this specification are 
30 herein incorporated by reference as if each individual publication or patent application 
were specifically and individually indicated to be incorporated by reference. 

Although the foregoing invention has been described in some detail by 
way of illustration and example for purposes of clarity of understanding, it will be readily 
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apparent to one of ordinary skill in the art in light of the teachings of this invention that 
certain changes and modifications may be made thereto without departing from the spirit 
or scope of the appended claims. 
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SEQUENCE LISTING 

SEP ID NO:l 

Human T2R01 amino acid sequence 

5 

MLESHLI IYFLLAVIQFLLGI FTNGIIVVVNGIDLIKHRKMAPLDLLLSCLAVSRIFLQL 
FI FYVNVIVI FFIEFIMCSANCAILLFINELELWLATWLGVFYCAKVASVRHPLFIWLKM 
RISKLVPWMILGSLLYVSMICVFHSKYAGFMVPYFLRKFFSQNATIQKEDTLAIQI FSFV 
AEFSVPLLIFLFAVLLLIFSLGRHTRQMRNTVAGSRVPGRGAPISALLSILSFLILYFSH 
10 CMIKVFLSSLKFHIRRFIFLFFILVIGI YPSGHSLILILGNPKLKQNAKKFLLHSKCCQ 

SEP ID NO:2 

Human T2R01 nucleotide sequence 

15 

ATGCTAGAGTCTCACCTCATTATCTATTTTCTTCTTGCAGTGATACAATTTCTTCTTGGG 

ATTTTCACAAATGGCATCATTGTGGTGGTGAATGGCATTGACTTGATCAAGCACAGAAAA 
ATGGCTCCGCTGGATCTCCTTCTTTCTTGTCTGGCAGTTTCTAGAATTTTTCTGCAGTTG 
TTCATCTTCTACGTTAATGTGATTGTTATCTTCTTCATAGAATTCATCATGTGTTCTGCG 

20 7VATTGTGC7VATTCTCTTATTTATAAATGAATTGGAACTTTGGCTTGCCACATGGCTCGGC 
GTTTTCTATTGTGCCAAGGTTGCCAGCGTCCGTCACCCACTCTTCATCTGGTTGAAGATG 
AGGATATCCAAGCTGGTCCCATGGATGATCCTGGGGTCTCTGCTATATGTATCTATGATT 
TGTGTTTTCCATAGCAAATATGCAGGGTTTATGGTCCCATACTTCCTAAGGAAATTTTTC 
TCCC7VAAATGCCACAATTCAAAAAGAAGATACACTGGCTATACAGATTTTCTCTTTTGTT 

25 GCTGAGTTCTCAGTGCCATTGCTTATCTTCCTTTTTGCTGTTTTGCTCTTGATTTTCTCT 
CTGGGGAGGCACACCCGGCAAATGAGAAACACAGTGGCCGGCAGCAGGGTTCCTGGCAGG 
GGTGCACCCATCAGCGCGTTGCTGTCTATCCTGTCCTTCCTGATCCTCTACTTCTCCCAC 
TGCATGATAAAAGTTTTTCTCTCTTCTCTAAAGTTTCACATCAGAAGGTTCATCTTTCTG 
TTCTTCATCCTTGTGATTGGTATATACCCTTCTGGACACTCTCTCATCTTAATTTTAGGA 

30 AATCCTAAATTGAAACAAAATGCAAAAAAGTTCCTCCTCCACAGTAAGTGCTGTCAGTGA 

SEP ID NP:3 

Human T2R02 amino acid sequence 
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MALSFSAILHI IMMSAEFFTGITVNGFLIIVNCNELIKHRKLMPIQILLMCIGMSRFGLQ 
MVLMVQSFFSVFFPLLYVKI IYGAAMMFLWMFFSSI SLWFATCLSVFYCLKISGFTQSCF 
LWLKFRIPKLIPWLFWEAFWPL^ALHLCVEVDYAKNVEEDALRNTTLKKSKTKIKKISEV 
LLVNLALIFPLAI FVMCTSMLLISLYKHTHRMQHGSHGFRNANTEAHINALKTVITFFCF 
FISYFAAFMTNMTFSLPYRSHQFFMLKDIMAAYPSGHSVI I ILSNSKFQQSFRRILCLKK 
KL 



10 SEP ID NO:4 

Human T2R02 nucleotide sequence 

ATGGCCTTGTCTTTTTCAGCTATTCTTCATATTATCATGATGTCAGCAGAATTCTTCACA 

GGGATCACAGTAAATGGATTTCTTATCATTGTTAACTGTAATGAATTGATCAAACATAGA 
15 AAGCTAATGCCAATTCAAATCCTCTTAATGTGCATAGGGATGTCTAGATTTGGTCTGCAG 
ATGGTGTTAATGGTACAAAGTTTTTTCTCTGTGTTCTTTCCACTCCTTTACGTCAAAATA 
ATTTATGGTGCAGCTVATGATGTTCCTTTGGATGTTTTTTAGCTCTATCAGCCTATGGTTT 
GCCACTTGCCTTTCTGTATTTTACTGCCTC7\AGATTTCAGGCTTCACTCAGTCCTGTTTT 
CTTTGGTTGT^AATTCAGGATCCCAAAGTTAATACCTTGGCTGCTTCTGGGAAGCGTTCTG 
20 GCCTCTGTGAGCATTGCATCTGTGTGTCGAGGTAGATTACGCTAAAAATGTGGAAGAGGA 
TGCCCTCAGAAACACCACACTA7\7\AAAGAGTAAAACAAAGAT7\7\AGAA7\ATTAGTGAAGT 
GCTTCTTGTCAACTTGGCATTAATATTTCCTCTAGCCATATTTGTGATGTGCACTTCTAT 
GTTACTCATCTCTCTTTACAAGCACACTCATCGGATGCAACATGGATCTCATGGCTTTAG 
AAATGCCAACACAG7\AGCCCATAT7VAATGCATTAAAAACAGTGATAACATTCTTTTGCTT 
25 CTTTATTTCTTATTTTGCTGCCTTCATGACAAATATGACATTTAGTTTACCTTACAGAAG 
TCACCAGTTCTTTATGCTGAAGGACATAATGGCAGCATATCCCTCTGGCCACTCGGTTAT 
AATAATCTTGAGTAATTCTAAGTTCCAACAATCATTTAGAAG7VATTCTCTGCCTCAAAAA 
GAAACTATGA 
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SEP ID NO: 5 

Human T2R03 amino acid sequence 
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MMGLTEGVFLILSGTQFTLGILVNCFIELVNGSSWFKTKRMSLSDFIITTLALLRIILLC 
I ILTDSFLIEFSPNTHDSGIIMQI IDVSWTFTNHLSIWLATCLGVLYCLKIASFSHPTFL 
WLKWRVSRVMVWMLLGALLLSCGSTASLINEFKLYSVFRGIEATRNVTEHFRKKRSEYYL 
IHVLGTLWYLPPLIVSLASYSLLIFSLGRHTRQMLQNGTSSRDPTTEAHKRAIRI ILSFF 
5 FLFLLYFLAFLIASFGNFLPKTKMAKMIGEVMTMFYPAGHSFILILGNSKLKQTFVVMLR 
CESGHLKPGSKGPIFS 



SEP ID NO:6 

10 Human T2R03 nucleotide sequence 

ATGATGGGACTCACCGAGGGGGTGTTCCTGATTCTGTCTGGCACTCAGTTCACACTGGGA 

ATTCTGGTCAATTGTTTCATTGAGTTGGTCAATGGTAGCAGCTGGTTCAAGACCAAGAGA 
ATGTCTTTGTCTGACTTCATCATCACCACCCTGGCACTCTTGAGGATCATTCTGCTGTGT 
ATTATCTTGACTGATAGTTTTTTAATAGAATTCTCTCCCAACACACATGATTCAGGGATA 
ATAATGCAAATTATTGATGTTTCCTGGACATTTACAAACCATCTGAGCATTTGGCTTGCC 
ACCTGTCTTGGTGTCCTCTACTGCCTGAAAATCGCCAGTTTCTCTCACCCCACATTCCTC 
TGGCTCAAGTGGAGAGTTTCTAGGGTGATGGTATGGATGCTGTTGGGTGCACTGCTCTTA 
TCCTGTGGTAGTACCGCATCTCTGATCAATGAGTTTAAGCTCTATTCTGTCTTTAGGGGA 
ATTGAGGCCACCAGGAATGTGACTGAACACTTCAGAAAGAAGAGGAGTGAGTATTATCTG 
ATCCATGTTCTTGGGACTCTGTGGTACCTGCCTCCCTTAATTGTGTCCCTGGCCTCCTAC 
TCTTTGCTCATCTTCTCCCTGGGGAGGCACACACGGCAGATGCTGCAAAATGGGACAAGC 
TCCAGAGATCCAACCACTGAGGCCCACAAGAGGGCCATCAGAATCATCCTTTCCTTCTTC 
TTTCTCTTCTTACTTTACTTTCTTGCTTTCTTAATTGCATCATTTGGTAATTTCCTACCA 
AAAACCAAGATGGCTAAGATGATTGGCGAAGTAATGACAATGTTTTATCCTGCTGGCCAC 
TCATTTATTCTCATTCTGGGGAACAGTAAGCTGAAGCAGACATTTGTAGTGATGCTCCGG 
TGTGAGTCTGGTCATCTGAAGCCTGGATCCAAGGGACCCATTTTCTCTTAG 

30 SEP ID NO:7 

Human T2R04 amino acid sequence 

MLRLFYFSAIIASVILNFVGIIMNLFITVVNCKTWVKSHRISSSDRILFSLGITRFLiyiLG 
LFLVNTI YFVSSNTERSVYLSAFFVLCFMFLDSSSVWFVTLLNILYCVKITNFQHSVFLL 



Lii 



15 



20 



25 
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LKRNISPKIPRLLLACVLISAFTTCLYITLSQASPFPELVTTRNNTSFNISEGILSLVVS 
LVLSSSLQFI INVTSASLLIHSLRRHIQKMQKNATGFWNPQTEAHVGAiyiKLMVYFLILYI 
PYSVATLVQYLPFYAGMDMGTKSICLIFATLYSPGHSVLI IITHPKLKTTAKKILCFKK 

5 

SEP ID NO:8 

Human T2R04 nucleotide sequence 

ATGCTTCGGTTATTCTATTTCTCTGCTATTATTGCCTCAGTTATTTTAAATTTTGTAGGA 

10 ATCATTATGAATCTGTTTATTACAGTGGTCAATTGCAAAACTTGGGTCAAAAGCCATAGA 
ATCTCCTCTTCTGATAGGATTCTGTTCAGCCTGGGCATCACCAGGTTTCTTATGCTGGGA 
CTATTTCTGGTGAACACCATCTACTTCGTCTCTTCAAATACGGAAAGGTCAGTCTACCTG 
TCTGCTTTTTTTGTGTTGTGTTTCATGTTTTTGGACTCGAGCAGTGTCTGGTTTGTGACC 
TTGCTCAATATCTTGTACTGTGTGAAGATTACT7\ACTTCCAACACTCAGTGTTTCTCCTG 

15 CTGAAGCGGAATATCTCCCCAAAGATCCCCAGGCTGCTGCTGGCCTGTGTGCTGATTTCT 
GCTTTCACCACTTGCCTGTACATCACGCTTAGCCAGGCATCACCTTTTCCTGAACTTGTG 
ACTACGAG7\AATAACACATCATTTAATATCAGTGAGGGCATCTTGTCTTTAGTGGTTTCT 
TTGGTCTTGAGCTCATCTCTCCAGTTCATCATTAATGTGACTTCTGCTTCCTTGCTAATA 
CACTCCTTGAGGAGACATATACAG7\AGATGCAGAAAAATGCCACTGGTTTCTGGAATCCC 

20 CAGACGGAAGCTCATGTAGGTGCTATG7\AGCTGATGGTCTATTTCCTCATCCTCTACATT 
CCATATTCAGTTGCTACCCTGGTCCAGTATCTCCCCTTTTATGCAGGGATGGATATGGGG 
ACCAAATCCATTTGTCTGATTTTTGCCACCCTTTACTCTCCAGGACATTCTGTTCTCATT 
ATTATCACACATCCTAAACTGAAAACAACAGCAAAGAAGATTCTTTGTTTCAAAAAATAG 

25 

SEP ID NO:9 

Human T2R05 amino acid sequence 

MLSAGLGLLMLVAVVEFLIGLIGNGSLVVWSFREWIRKFNWSSYNLI ILGLAGCRFLLQW 
30 LI ILDLSLFPLFQSSRWLRYLSIFWVLVSQASLWFAT FLSVFYCKKITTFDRPAYLWLKQ 
RAYNLSLWCLLGYFI INLLLTVQIGLTFYHPPQGNSSIRYPFESWQYLYAFQLNSGSYLP 
LVVFLVSSGMLIVSLYTHHKKMKVHSAGRRDVRAKAHITALKSLGCFLLLHLVYIiyiASPF 
SITSKTYPPDLTSVFIWETLMAAYPSLHSLILIMGIPRVKQTCQKILWKTVCARRCWGP 
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SEP ID NO:10 

Human T2R05 nucleotide sequence 

5 ATGCTGAGCGCTGGCCTAGGACTGCTGATGCTGGTGGCAGTGGTTGAATTTCTCATCGGT 

TTAATTGGAAATGGAAGCCTGGTGGTCTGGAGTTTTAGAGAATGGATCAGAAAATTCAAC 
TGGTCCTCATATAACCTCATTATCCTGGGCCTGGCTGGCTGCCGATTTCTCCTGCAGTGG 
CTGATCATTTTGGACTTAAGCTTGTTTCCACTTTTCCAGAGCAGCCGTTGGCTTCGCTAT 
CTTAGTATCTTCTGGGTCCTGGTAAGCCAGGCCAGCTTATGGTTTGCCACCTTCCTCAGT 

10 GTCTTCTATTGCAAGAAGATCACGACCTTCGATCGCCCGGCCTACTTGTGGCTGAAGCAG 
AGGGCCTATAACCTGAGTCTCTGGTGCCTTCTGGGCTACTTTATAATCAATTTGTTACTT 
ACAGTCCAAATTGGCTTAACATTCTATCATCCTCCCCAAGGAAACAGCAGCATTCGGTAT 
CCCTTTGAAAGCTGGCAGTACCTGTATGCATTTCAGCTCAATTCAGGAAGTTATTTGCCT 
TTAGTGGTGTTTCTTGTTTCCTCTGGGATGCTGATTGTCTCTTTGTATACACACCACAAG 

15 AAGATGAAGGTCCATTCAGCTGGTAGGAGGGATGTCCGGGCCAAGGCTCACATCACTGCG 
CTGAAGTCCTTGGGCTGCTTCCTCTTACTTCACCTGGTTTATATCATGGCCAGCCCCTTC 
TCCATCACCTCCAAGACTTATCCTCCTGATCTCACCAGTGTCTTCATCTGGGAGACACTC 
ATGGCAGCCTATCCTTCTCTTCATTCTCTCATATTGATCATGGGGATTCCTAGGGTGAAG 
CAGACTTGTCAGAAGATCCTGTGGAAGACAGTGTGTGCTCGGAGATGCTGGGGCCCATGA 

20 

SEP ID NO:ll 

Human T2R06 amino acid sequence 

25 MLAAALGLLMPIAGAEFLIGLVGNGVPVVCSFRGWVKKM^GVPINSHDSGK^ PLSPTQAD 
HVGHKSVSTFPEQWLALLS*CLRVLVSQANM*FATFFSGFCCMEIMTFVXXXXXXXXXXX 
XXXXXXXXXLLVSFKITFYFSALVGWTL*KPLTGNSNILHPILNLLFL* IAVQ*RRLIAI 
CDVSVPLVFL^RHHRKMEDHTAVRRRLKPRXXXXXXXXXXXXXXXLYMVSALARHFSMTF 
*SPSDLTILAISATLMAVYTSFPSIViyiVMRNQTCQRIL*EMICTWKS 

30 

SEP ID NP:12 

Human T2R06 nucleotide sequence 
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ATGTTGGCGGCTGCCCTAGGATTGCTGATGCCCATTGCAGGGGCTGAATTTCTCATTGGC 
CTGGTTGGAAATGGAGTCCCTGTGGTCTGCAGTTTTAGAGGATGGGTCAAAAAAATGTAA 
GGAGTCCCTATAAATTCTCATGATTCTGGTAAGTAGCCACTTTCTCCTACTCAGGCCGAT 
CATGTTGGACATAAGTCTGTTTCCACTTTCCCAGAGCAGTGGTTGGCTTTACTATCTTAA 
5 TGTCTTCGAGTCCTGGTAAGCCAGGCCAACATGTAGTTTGCCACTTTCTTCAGTGGCTTC 
TGCTGCATGGAGATCATGACCTTTGTCCCGCTGACTTCTTGTAGCTGAAAAGACTGGGTT 
TTTGTTTTTTGCTAGTGTCTTTCAAGATCACTTTTTATTTCTCAGCTCTTGTTGGCTGGA 
CCCTTTAAAAACCCTTAACAGGAAACAGCAACATCCTGCATCCCATTTTAAATCTGTTAT 
TTTTATAGATTGCTGTCCAGTGAAGGAGACTGATTGCTATTTGTGATGTTTCTGTTCCAC 
10 TTGTCTTTTTGTAAAGACATCACAGGAAGATGGAGGACCACACAGCTGTCAGGAGGAGGC 
TCAAACCAAGGTGCTCATCGCTCTG7VACTTCCCCCTTTACATGGTTTCTGCCTTGGCCAG 
ACACTTTTCCATGACCTTCTAATCTCCCTCTGATCTCACCATTCTTGCCATCTCTGCAAC 
ACTCATGGCTGTTTATACTTCATTTCCGTCTATTGTAATGGTTATGAGGAATCAGACTTG 
TCAGAGAATTCTGTAGGAGATGATATGTACATGGAAATCCTAG 

15 

SEP ID NO:13 

Human T2R07 amino acid sequence 

20 MADKVQTTLLFLAVGEFSVGILGNAFIGLVNCMDWVKKRKIASIDLILTSLAISRICLLC 
VILLDCFILVLYPDVYATGKEMRIIDFFWTLTNHLSIWFATCLSIYYFFKIGNFFHPLFL 
WMKWRIDRVISWILLGCVVLSVFISLPATENLNADFRFCVKAKRKTNLTWSCRVNKTQHA 
STKLFLNLATLLPFCVCLMSFFLLILSLRRHIRRMQLSATGCRDPSTEAHVRALKAVISF 
LLLFIAYYLSFLIATSSYFMPETELAVIFGESIALI YPSSHSFILILGNNKLRHASLKVI 

25 WKVMS ILKGRKFQQHKQI 

SEP ID NO:14 

Human T2R07 nucleotide sequence 

30 

ATGGCAGATAAAGTGCAGACTACTTTATTGTTCTTAGCAGTTGGAGAGTTTTCAGTGGGG 

ATCTTAGGGAATGCATTCATTGGATTGGTAAACTGCATGGACTGGGTCAAGAAGAGGAAA 
ATTGCCTCCATTGATTTAATCCTCACAAGTCTGGCCATATCCAGAATTTGTCTATTGTGC 
GTAATACTATTAGATTGTTTTATATTGGTGCTATATCCAGATGTCTATGCCACTGGTAAA 
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GAAATGAG7\ATCATTGACTTCTTCTGGACACTAACCAATCATTTAAGTATCTGGTTTGCA 
ACCTGCCTCAGCATTTACTATTTCTTCAAGATAGGTAATTTCTTTCACCCACTTTTCCTC 
TGGATGAAGTGGAGAATTGACAGGGTGATTTCCTGGATTCTACTGGGGTGCGTGGTTCTC 
TCTGTGTTTATTAGCCTTCCAGCCACTGAGAATTTGAACGCTGATTTCAGGTTTTGTGTG 
5 AAGGCAAAGAGGAAAACAAACTTAACTTGGAGTTGCAGAGTAAATAAAACTCAACATGCT 
TCTACCAAGTTATTTCTCAACCTGGCAACGCTGCTCCCCTTTTGTGTGTGCCTAATGTCC 
TTTTTCCTCTTGATCCTCTCCCTGCGGAGACATATCAGGCGAATGCAGCTCAGTGCCACA 
GGGTGCAGAGACCCCAGCACAGAAGCCCATGTGAGAGCCCTGAAAGCTGTCATTTCCTTC 
CTTCTCCTCTTTATTGCCTACTATTTGTCCTTTCTCATTGCCACCTCCAGCTACTTTATG 
10 CCAGAGACGGAATTAGCTGTGATTTTTGGTGAGTCCATAGCTCTAATCTACCCCTCAAGT 
CATTCATTTATCCTAATACTGGGGAACAATAAATTAAGACATGCATCTCTAAAGGTGATT 
TGGAAAGTAATGTCTATTCTAAAAGGAAGAAAATTCCAACAACATAAACAAATCTGA 



15 SEP ID NO:15 

Human T2R08 amino acid sequence 

MFSPADNI FIILITGEFILGILGNGYIALVNWIDWIKKKKISTVDYILTNLVIARICLIS 
VMVVNGIVIVLNPDVYTKNKQQIVIFTFWTFANYLNMWITTCLNVFYFLKIASSSHPLFL 
20 WLKWKIDMVVHWILLGCFAISLLVSLIAAIVLSCDYRFHAIAKHKRNITEMFHVSKIPYF 
EPLTLFNLFAIVPFIVSLISFFLLVRSLWRHTKQIKLYATGSRDPSTEVHVRAIKTMTSF 
I FFFFLYYISSILMTFSYLMTKYKLAVEFGEIAAILYPLGHSLILIVLNNKLRQTFVRML 
TCRKIACMI 

25 

SEP ID NO:16 

Human T2R08 nucleotide sequence 

ATGTTCAGTCCTGCAGATAACATCTTTATAATCCTAATAACTGGAGAATTCATACTAGGA 

30 ATATTGGGGAATGGATACATTGCACTAGTCAACTGGATTGACTGGATTAAGAAGAAAAAG 
ATTTCCACAGTTGACTACATCCTTACCAATTTAGTTATCGCCAGAATTTGTTTGATCAGT 
GTAATGGTTGTAAATGGCATTGTAATAGTACTGAACCCAGATGTTTATACAAAAAATAAA 
CAACAGATAGTCATTTTTACCTTCTGGACATTTGCCAACTACTTAAATATGTGGATTACC 
ACCTGCCTTAATGTCTTCTATTTTCTGAAGATAGCCAGTTCCTCTCATCCACTTTTTCTC 
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TGGCTGAAGTGGAAAATTGATATGGTGGTGCACTGGATCCTGCTGGGATGCTTTGCCATT 
TCCTTGTTGGTCAGCCTTATAGCAGCAATAGTACTGAGTTGTGATTATAGGTTTCATGCA 
ATTGCCAAACATAAAAGAAACATTACTGAAATGTTCCATGTGAGTAAAATACCATACTTT 
GAACCCTTGACTCTCTTTAACCTGTTTGCAATTGTCCCATTTATTGTGTCACTGATATCA 
5 TTTTTCCTTTTAGTAAGATCTTTATGGAGACATACCAAGCAAAT7\AAACTCTATGCTACC 
GGCAGTAGAGACCCCAGCACAGAAGTTCATGTGAGAGCCATTAAAACTATGACTTCATTT 
ATCTTCTTTTTTTTCCTATACTATATTTCTTCTATTTTGATGACCTTTAGCTATCTTATG 
ACAAAATACAAGTTAGCTGTGGAGTTTGGAGAGATTGCAGCAATTCTCTACCCCTTGGGT 
CACTCACTTATTTTAATTGTTTTAAATAAT7\AACTGAGGCAGACATTTGTCAGAATGCTG 
10 ACATGTAGAAAAATTGCCTGCATGATATGA 



SEP ID NO:17 

Human T2R09 amino acid sequence 

15 

MPSAIEAIYI ILIAGELTIGIWGNGFIVLVNCI DWLKRRDISLIDIILISLAISRICLLC 
VISLDGFFMLLFPGTYGNSVLVSIVNVVWTFANNSSLWFTSCLSIFYLLKIANISHPFFF 
WLKLKINKVMLAILLGSFLISLI ISVPKNDDMWYHLFKVSHEENITWKFKVSKI PGTFKQ 
LTLNLGVMVPFILCLISFFLLLFSLVRHTKQIRLHATGFRDPSTEAHMRAIKAVI IFLLL 
20 LIVYYPVFLVMTSSALIPQGKLVLMIGDIVTVI FPSSHSFILIMGNSKLREAFLKMLRFV 
KCFLRRRKPFVP 

SEP ID NO:18 

25 Human T2R09 nucleotide sequence 

ATGCCAAGTGCAATAGAGGCAATATATATTATTTTAATTGCTGGTGAATTGACCATAGGG 

ATTTGGGGAAATGGATTCATTGTACTAGTTAACTGCATTGACTGGCTCAAAAGAAGAGAT 
ATTTCCTTGATTGACATCATCCTGATCAGCTTGGCCATCTCCAGAATCTGTCTGCTGTGT 
30 GTAATATCATTAGATGGCTTCTTTATGCTGCTCTTTCCAGGTACATATGGCAATAGCGTG 
CTAGTAAGCATTGTGAATGTTGTCTGGACATTTGCCAATAATTCAAGTCTCTGGTTTACT 
TCTTGCCTCAGTATCTTCTATTTACTCAAGATAGCCAATATATCGCACCCATTTTTCTTC 
TGGCTGAAGCTAAAGATCAACAAGGTCATGCTTGCGATTCTTCTGGGGTCCTTTCTTATC 
TCTTTAATTATTAGTGTTCCAAAGAATGATGATATGTGGTATCACCTTTTCAAAGTCAGT 
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CATGAAGAAAACATTACTTGGAAATTCAAAGTGAGTAAAATTCCAGGTACTTTCAAACAG 
TTAACCCTGAACCTGGGGGTGATGGTTCCCTTTATCCTTTGCCTGATCTCATTTTTCTTG 
TTACTTTTCTCCCTAGTTAGACACACCAAGCAGATTCGACTGCATGCTACAGGGTTCAGA 
GACCCCAGTACAGAGGCCCACATGAGGGCCATAAAGGCAGTGATCATCTTTCTGCTCCTC 
CTCATCGTGTACTACCCAGTCTTTCTTGTTATGACCTCTAGCGCTCTGATTCCTCAGGGA 
AAATTAGTGTTGATGATTGGTGACATAGTAACTGTCATTTTCCCATCAAGCCATTCATTC 
ATTCTAATTATGGGAAATAGCAAGTTGAGGGAAGCTTTTCTGAAGATGTTAAGATTTGTG 
AAGTGTTTCCTTAGAAGAAGAAAGCCTTTTGTTCCATAG 

SEP ID NO: 19 

Human T2R10 amino acid sequence 

MLRVVEGIFIFVVVSESVFGVLGNGFIGLVNCIDCAKNKLSTIGFILTGLAISRI FLIWI 

I ITDGFIQIFSPNI YASGNLIEYISYFWVIGNQSSMWFATSLSIFYFLKIANFSNYI FLW 

LKSRTNMVLPFMIVFLLISSLLNFAYIAKILNDYKTKNDTVWDLNMYKSEYFIKQILLNL 

GVIFFFTLSLITCIFLI ISLWRHNRQMQSNVTGLRDSNTEAHVKAMKVLISFI ILFILYF 

IGMAIEISCFTVRENKLLLMFGMTTTAI YPWGHSFILILGNSKLKQASLRVLQQLKCCEK 
RKNLRVT 

SEP ID NO:20 

Human T2R10 nucleotide sequence 

ATGCTACGTGTAGTGGAAGGCATCTTCATTTTTGTTGTAGTTAGTGAGTCAGTGTTTGGG 

GTTTTGGGGAATGGATTTATTGGACTTGTAAACTGCATTGACTGTGCCAAGAATAAGTTA 
TCTACGATTGGCTTTATTCTCACCGGCTTAGCTATTTCAAGAATTTTTCTGATATGGATA 
ATAATTACAGATGGATTTATACAGATATTCTCTCCAAATATATATGCCTCCGGTAACCTA 
ATTGAATATATTAGTTACTTTTGGGTAATTGGTAATCAATCAAGTATGTGGTTTGCCACC 
AGCCTCAGCATCTTCTATTTCCTGAAGATAGCAAATTTTTCCAACTACATATTTCTCTGG 
TTGAAGAGCAGAACAAATATGGTTCTTCCCTTCATGATAGTATTCTTACTTATTTCATCG 
TTACTTAATTTTGCATACATTGCGAAGATTCTTAATGATTATAAAACGAAGAATGACACA 
GTCTGGGATCTCAACATGTATAAAAGTGAATACTTTATTAAACAGATTTTGCTAAATCTG 
GGAGTCATTTTCTTCTTTACACTATCCCTAATTACATGTATTTTTTTAATCATTTCCCTT 
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TGGAGACACAACAGGCAGATGCAATCGAATGTGACAGGATTGAGAGACTCCAACACAGAA 

GCTCATGTGAAGGCAATGAAAGTTTTGATATCTTTCATCATCCTCTTTATCTTGTATTTT 

ATAGGCATGGCCATAGAAATATCATGTTTTACTGTGCGAGAAAACAAACTGCTGCTTATG 

TTTGGAATGACAACCACAGCCATCTATCCCTGGGGTCACTCATTTATCTTAATTCTAGGA 

AACAGCAAGCTAAAGCAAGCCTCTTTGAGGGTACTGCAGCAATTGAAGTGCTGTGAGAAA 
A G GAAAAAT C T CAGAGT CACAT AG 

SEP ID NO:21 

Human T2R1 1 amino acid sequence 

MANMLKNMLTMISAIDFIMGIQRSRVMVLVHCIDWIRRWKLSLIDFILTCWAISRIFXXX 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXNHLCT*FATCLAVFYFLKIVNFSYLFYFWLK 

WRINKVAFILPLVSAFSVYQLSFDVHF*CLLVSCPKKYERHMTGLLNVSNNKNVNNIIIF 

FIGSLSSFSISSIFFLLLLLSS*RHMKHIRFNFRDCRTPVYGPISEPRKRFSFFVLLLYK 
NLPFS 

SEP ID NO:22 

Human T2R12 amino acid sequence 

MSSIWETLFIRILVV*FIMGTVGN*FIVLVNIID* IRN*KVSLIDFILNCLAISRICFL* 
ITILATSFNIGYEKMPDSKNLAVSFDILWTGSSYFCLSCTTCLSVFYFLKVANFSNPIFL 
WMKWKIHKVLLFIVLEATISFCTTSILKEIIINSLI *ERVTIKGNLTFNYMDTMHDFTSL 
FLLQMMFILPFVETLASILLLILSLWSHTRQMKLHGI YSRDPSTEAHVKPIKAI ISFLLL 
FIVHYFISI ILTLACPLLDFVAARTFSSVLVFFHPSGHSFLLILRDSKLKQASLCVLKKM 
KYAKKDI ISHFYKHA 

SEP ID NP:23 

Human T2R12 nucleotide sequence 

ATGTCAAGCATTTG6GAGACACTGTTTATAAGAATTCTTGTAGTGTAATTCATAATGGGG 

ACTGTGGGAAATTGATTCATTGTATTGGTTAATATCATTGACTGAATCAGGAACTGAAAG 
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GTCTCCCTGATTGATTTTATTCTCAACTGCTTGGCCATCTCCAGGATATGTTTCCTGTAG 
ATAACAATTTTAGCTACCTCTTTCAATATAGGCTATGAGAAAATGCCTGATTCTAAGAAT 
CTTGCAGTAAGTTTTGACATTCTCTGGACAGGATCCAGCTATTTCTGCCTGTCCTGTACC 
ACTTGCCTCAGTGTCTTCTATTTCCTCAAGGTAGCCAACTTCTCCAATCCCATTTTCCTC 
5 TGGATGAAATGGAAAATTCACAAGGTGCTTCTCTTTATTGTACTAGAGGCAACGATCTCT 
TTCTGCACAACTTCCATTCTGAAGGAAATAATAATTAATAGTTTAATCTAAGAACGGGTA 
ACAATAAAAGGCAACTTGACATTTAATTATATGGATACCATGCATGA'TTTCACTTCTCTG 
TTTCTCCTTCAGATGATGTTCATCCTTCCTTTTGTGGAAACACTGGCTTCCATTCTTCTC 
TTAATCCTCTCCTTATGGAGCCACACCAGGCAGATGAAGCTACATGGTATTTATTCCAGG 
10 GATCCCAGCACAGAAGCCCATGTAAAACCTATAAAAGCTATAATTTCATTTCTACTCCTC 
TTTATTGTGCATTATTTCATCAGTATCATACTAACATTGGCCTGTCCTCTTCTAGACTTC 
GTTGCGGCAAGGACTTTTAGTAGTGTGCTGGTATTTTTCCATCCATCTGGCCATTCATTT 
CTTCTAATTTTACGGGACAGCAAACTGAAGCAAGCTTCTCTCTGTGTCCTGAAGAAGATG 
AAGTATGCCAAAAAGGACATAATCTCTCATTTTTATAAACATGCCTGA 

15 

SEP ID NO:24 

Human T2R13 amino acid sequence 

20 MESALPSIFTLVIIAEFIIGNLSNGFIVLINCIDWVSKRELSSVDKLLIILAISRIGLIW 
EI LVSWFLALH YLAI FVSGTGLRIMI FSWI VSNHFNLWLAT I FS I FYLLKI AS FS S PAFL 
YLKWRVNKVILMILLGTLVFLFLNLIQINMHIKDWLDRYERNTTWNFSMSDFETFSVSVK 
FTMTMFSLTPFTVAFISFLLLIFSLQKHLQKMQLNYKGHRDPRTKVHTNALKIVISFLLF 

YASFFLCVLISWISELYQNTVI YMLCETIGVFSPSSHSFLLILGNAKLRQAFLLVAAKVW 
25 AKR 



SEP ID NO:25 

Human T2R13 nucleotide sequence 

30 

ATGGAAAGTGCCCTGCCGAGTATCTTCACTCTTGTAATAATTGCAGAATTCATAATTGGG 
AATTTGAGCAATGGATTTATAGTACTGATCAACTGCATTGACTGGGTCAGTAAAAGAGAG 
CTGTCCTCAGTCGATAAACTCCTCATTATCTTGGCAATCTCCAGAATTGGGCTGATCTGG 
GAAATATTAGTAAGTTGGTTTTTAGCTCTGCATTATCTAGCCATATTTGTGTCTGGAACA 
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GGATTAAGAATTATGATTTTTAGCTGGATAGTTTCTAATCACTTCAATCTCTGGCTTGCT 
ACAATCTTCAGCATCTTTTATTTGCTCAuAAATAGCGAGTTTCTCTAGCCCTGCTTTTCTC 
TATTTGAAGTGGAGAGTAAACAAAGTGATTCTGATGATACTGCTAGGAACCTTGGTCTTC 
TTATTTTTAAATCTGATACAAATAAACATGCATATAAAAGACTGGCTGGACCGATATGAA 
5 AGAAACACAACTTGGAATTTCAGTATGAGTGACTTTGAAACATTTTCAGTGTCGGTCAAA 
TTCACTATGACTATGTTCAGTCTAACACCATTTACTGTGGCCTTCATCTCTTTTCTCCTG 
TTAATTTTCTCCCTGCAGAAACATCTCCAGAAAATGCAACTCAATTACAAAGGACACAGA 
GACCCCAGGACCAAGGTCCATACAAATGCCTTGAAAATTGTGATCTCATTCCTTTTATTC 
TATGCTAGTTTCTTTCTATGTGTTCTCATATCATGGATTTCTGAGCTGTATCAG7VACACA 
10 GTGATCTACATGCTTTGTGAGACGATTGGAGTCTTCTCTCCTTCAAGCCACTCCTTTCTT 
CTGATTCTAGGAAACGCTAAGTTAAGACAGGCCTTTCTTTTGGTGGCAGCTAAGGTATGG 
GCTAAACGATGA 



15 SEP ID NO:26 

Human T2R14 amino acid sequence 

MGGVIKSIFTFVLIVEFIIGNLGNSFIALVNCIDWVKGRKISSVDRILTALAISRISLVW 
LIFGSWGVSVFFPALFATEKMFRMLTNIWTVINHFSVWLATGLGTFYFLKIANFSNSIFL 
20 YLKWRVKKVVLVLLLVTSVFLFLNIALINIHINASINGYRRNKTCSSDSSNFTRFSSLIV 
LTSTVFI FIPFTLSLAMFLLLIFSMWKHRKKMQHTVKISGDASTKAHRGVKSVITFFLLY 
AIFSLSFFISVWTSERLEENLI ILSQVMGMAYPSCHSCVLILGNKKLRQASLSVLLWLRY 
MFKDGEPSGHKEFRESS 

25 

SEP ID NO:27 

Human T2R14 nucleotide sequence 

ATGGGTGGTGTCATAAAGAGCATATTTACATTCGTTTTAATTGTGGAATTTATAATTGGA 

30 7\ATTTAGGAAATAGTTTCATAGCACTGGTGAACTGTATTGACTGGGTCAAGGGAAGAAAG 
ATCTCTTCGGTTGATCGGATCCTCACTGCTTTGGCAATCTCTCGAATTAGCCTGGTTTGG 
TTAATATTCGGAAGCTGGTGTGTGTCTGTGTTTTTCCCAGCTTTATTTGCCACTGAAAAA 
ATGTTCAGAATGCTTACTAATATCTGGACAGTGATCAATCATTTTAGTGTCTGGTTAGCT 
ACAGGCCTCGGTACTTTTTATTTTCTCAAGATAGCCAATTTTTCTAACTCTATTTTTCTC 
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TACCTAAAGTGGAGGGTTAAAAAGGTGGTTTTGGTGCTGCTTCTTGTGACTTCGGTCTTC 
TTGTTTTTAAATATTGCACTGATAAACATCCATATAAATGCCAGTATCAATGGATACAGA 
AGAAACAAGACTTGCAGTTCTGATTCAAGTAACTTTACACGATTTTCCAGTCTTATTGTA 
TTAACCAGCACTGTGTTCATTTTCATACCCTTTACTTTGTCCCTGGCT^ATGTTTCTTCTC 
5 CTCATCTTCTCCATGTGGAAACATCGCAAGAAGATGCAGCACACTGTCAAAATATCCGGA 
GACGCCAGCACCAAAGCCCACAGAGGAGTT7\AAAGTGTGATCACTTTCTTCCTACTCTAT 
GCCATTTTCTCTCTGTCTTTTTTCATATCAGTTTGGACCTCTGAAAGGTTGGAGGAAAAT 
CTAATTATTCTTTCCCAGGTGATGGGAATGGCTTATCCTTCATGTCACTCATGTGTTCTG 
ATTCTTGGAAACAAGAAGCTGAGACAGGCCTCTCTGTCAGTGCTACTGTGGCTGAGGTAC 
10 ATGTTCAAAGATGGGGAGCCCTCAGGTCACAAAGAATTTAGAGAATCATCTTGA 

SEP ID NO:28 

Human T2R15 amino acid sequence 

15 

MITFLPIIFSI LVVVT FVLGN FANG F I VLVN S I EWVKRQKI S FADQ I LT ALAVS RVGLLW 
VILLHWYATVLNPGSYSLGVRITTINAWAVTNHFSIWVATSLSIFYFLKIANFSNFIFLH 
LKRRIKSVIPVILLGSLLFLVCHLVVVNMDESMWTKEYEGNVSWEIKLSDPTHLSDMTVT 
TLANLIPFTLSLLSFLLLICSLCKHLKKMQFHGKGSPDSNTKVHIKALQTVTSFLLLFAV 
20 YFLSLITSIWNFRRRL^NEPVLMLSQTTAI IYPSFHSFILIWGSKKLKQTFLLILCQIKC 

SEP ID NO:29 

Human T2R15 nucleotide sequence 

25 

ATGATAACTTTTCTACCCATCATTTTTTCCATTCTAGTAGTGGTTACATTTGTTCTTGGG 

AATTTTGCTAATGGCTTCATAGTGTTGGTAAATTCCATTGAGTGGGTCAAGAGACAAAAG 
ATCTCCTTTGCTGACCAAATTCTCACTGCTCTGGCAGTCTCCAGAGTTGGTTTGCTCTGG 
GTAATATTATTACATTGGTATGCAACTGTTTTGAATCCAGGTTCATATAGTTTAGGAGTA 
30 AGAATTACTACTATTAATGCCTGGGCTGTAACCAACCATTTCAGCATCTGGGTTGCTACT 
AGCCTCAGCATATTTTATTTCCTCAAGATTGCCAATTTCTCCAACTTTATTTTTCTTCAC 
TTAAAAAGGAGAATTAAGAGTGTCATTCCAGTGATACTATTGGGGTCTTTGTTATTTTTG 
GTTTGTCATCTTGTTGTGGTAAACATGGATGAGAGTATGTGGACAAAAGAATATGAAGGA 
AACGTGAGTTGGGAGATCAAATTGAGTGATCCGACGCACCTTTCAGATATGACTGTAACC 
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ACGCTTGCAAACTTAATACCCTTTACTCTGTCCCTGTTATCTTTTCTGCTCTTAATCTGT 
TCTTTGTGTAAACATCTCAAGAAGATGCAGTTCCATGGCAAAGGATCTCCAGATTCCAAC 
ACCAAGGTCCACATAAAAGCTTTGCAAACGGTGACCTCCTTCCTCTTGTTATTTGCTGTT 
TACTTTCTGTCCCTAATCACATCGATTTGGAATTTTAGGAGGAGGCTGTAGAACGAACCT 
5 GTCCTCATGCTCAGCC7\AACTACTGCAATTATATACCCTTCATTTCATTCATTCATCCTA 
ATTTGGGGAAGCAAGAAGCTGAAACAGACCTTTCTTTTGATTTTGTGTCAGATTAAGTGC 
TGA 



10 SEP ID NO:30 

Human T2R16 amino acid sequence 

MIPIQLTVFFMI IYVLESLTIIVQSSLIVAVLGREWLQVRRLMPVDMILISLGISRFCLQ 
WASMLNNFCSYFNLNYVLCNLTITWEFFNILTFWLNSLLTVFYCIKVSSFTHHIFLWLRW 
15 RILRLFPWILLGSLMITCVTIIPSAIGNYIQIQLLTMEHLPRNSTVTDKLENFHQYQFQA 
HTVALVIPFILFLASTI FLMASLTKQIQHHSTGHCNPSMKARFTALRSLAVLFIVFTSYF 
LTILITI IGTLFDKRCWLWVWEAFVYAFILMHSTSLMLSSPTLKRILKGKC 

20 SEP ID NO;31 

Human T2R16 nucleotide sequence 

ATGATACCCATCCAACTCACTGTCTTCTTCATGATCATCTATGTGCTTGAGTCCTTGACA 

ATTATTGTGCAGAGCAGCCTAATTGTTGCAGTGCTGGGCAGAGAATGGCTGCAAGTCAGA 
25 AGGCTGATGCCTGTGGACATGATTCTCATCAGCCTGGGCATCTCTCGCTTCTGTCTACAG 
TGGGCATCAATGCTGAACAATTTTTGCTCCTATTTTAATTTGAATTATGTACTTTGCAAC 
TTAACAATCACCTGGGAATTTTTTAATATCCTTACATTCTGGTTAAACAGCTTGCTTACC 
GTGTTCTACTGCATCAAGGTCTCTTCTTTCACCCATCACATCTTTCTCTGGCTGAGGTGG 
AGAATTTTGAGGTTGTTTCCCTGGATATTACTGGGTTCTCTGATGATTACTTGTGTAACA 
30 ATCATCCCTTCAGCTATTGGGAATTACATTCAAATTCAGTTACTCACCATGGAGCATCTA 
CCAAGAAACAGCACTGTAACTGACAAACTTGAAAATTTTCATCAGTATCAGTTCCAGGCT 
CATACAGTTGCATTGGTTATTCCTTTCATCCTGTTCCTGGCCTCCACCATCTTTCTCATG 
GCATCACTGACCAAGCAGATACAACATCATAGCACTGGTCACTGCAATCCAAGCATGAAA 
GCGCGCTTCACTGCCCTGAGGTCCCTTGCCGTCTTATTTATTGTGTTTACCTCTTACTTT 
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CTAACCATACTCATCACCATTATAGGTACTCTATTTGATAAGAGATGTTGGTTATGGGTC 
TGGGAAGCTTTTGTCTATGCTTTCATCTTAATGCATTCCACTTCACTGATGCTGAGCAGC 
CCTACGTTGAAAAGGATTCTAAAGGGAAAGTGCTAG 

5 

SEP ID NO:32 

Human T2R17 amino acid sequence 

MCSAXLLI ILSILVVFAFVLGNVANGFIALINVNDWVKTQKISSTDQIVTALAFSRIGLL 
10 XTLI ILLHWYATVFNSALYSLEVRIVPSNVSAI INHFSIWLATSLSIFYLFKIANFSNFI 
FLHLKKRIKSVLLVILLGSLVFLICNLAVVTMDDSVWTKEFEGNVTWKIELRNAIHLSNM 
TITNHASKLHTVHSDSNI FSAVSLFSXTMLANFTLFILTLISFLLLVCSPCKHLKMMQLH 
GKGSQDLSTKVHIKPLQTVISFRMLFAI YFLCI ITSTWNPRTQQSNLVFLLYQTLAIMYP 
SFHSFILIMRSRKLKQTSLSVLCQVTCWVK 

15 

SEP ID NO:33 

Human T2R18 amino acid sequence 

20 MFVGINI FFLVVATRGLVLGMLGNGLIGLVNCIEWAKSWKVSSADFILTSLAIVRI IRLY 
LILFDSFIMVLSPHLYTIRKLVKLFTILWALINQLSI* FATCLSIFYLLKIANFSHSLFL 
WLKWRMNGMIVMLLILSLFLLI FDSLVLEI FIDISLNI IDKSNLTLYLDESKTLYDKLSI 
LKTLLSLTYVIPFLLTLTSLLLLFISLVRHTKNLQLNSLGSRDSSTEAHKRAMKMVIAFL 
LLFI INFI STLIGDWI FLEVENYQVMMFIMMILLAFPSGHSFI I ILGNNKLRQSSLRLLW 

25 HLKFSLKKAKPLTS 

SEP ID NP:34 

Human T2R18 nucleotide sequence 

30 

ATGTTCGTTGGAATTAATATTTTCTTTCTGGTGGTGGCAACAAGAGGACTTGTCTTAGGA 
ATGCTGGGAAACGGGCTCATTGGACTGGTAAACTGCATTGAGTGGGCCAAGAGTTGGAAG 
GTCTCATCAGCTGATTTCATCCTCACCAGCTTGGCTATAGTCAGAATCATTCGACTGTAT 
TTAATACTATTTGATTCATTTATAATGGTATTGTCCCCTCATCTATATACCATCCGTAAA 
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CTAGTAAAACTGTTTACTATTCTTTGGGCATTAATTAATCAGTT7VAGTATCTAGTTTGCC 
ACCTGCCT7\AGCATTTTCTACTTGCTTAAGATAGCCAATTTCTCCCACTCCCTTTTCCTC 
TGGCTGAAGTGGAGAATGAACGGAATGATTGTTATGCTTCTTATATTGTCTTTGTTCTTA 
CTGATTTTTGACAGTTTAGTGCTAGAAATATTTATTGATATCTCACTCAATATAATAGAT 
5 AAAAGTAATCTGACTTTATATTTAGATGAAAGTAAAACTCTCTATGATAAACTCTCTATT 
TTAAAAACTCTTCTCAGCTTGACATACGTTATTCCCTTTCTTCTGACTCTGACCTCTTTG 
CTCCTTTTATTTATATCCTTAGTGAGACACACCAAGAATTTGCAGCTCAACTCTCTGGGC 
TCAAGGGACTCCAGCACAGAGGCCCATAAAAGGGCCATGAAAATGGTGATAGCCTTCCTC 
CTCCTTTTTATTATTAACTTTATTTCCACTTTAATAGGAGATTGGATCTTCCTTGAGGTA 
10 GAGAATTATCAGGTCATGATGTTTATTATGATGATTTTACTTGCCTTTCCCTCAGGCCAC 
TCATTTATTATAATTTTGGGAAACAACAAGCTAAGACAGAGCTCCTTGAGACTACTGTGG 
CATCTTAAATTCTCTCTGAAAAAAGCAAAACCTTTAACTTCATAG 

15 SEP ID NO:35 

Human T2R19 amino acid sequence 

VTTLANLIPFTLSLICFLLLICSLCKHLKKMRLHSKGSQDPSTKVHIKALQTVTSFLMLF 
AIYFLCIITSTWNLRTQQSKLVLLLCQTVAIMYPSFHSFILIMGSRKLKQTFLSVLWQMT 
20 C 

SEP ID NO:36 

Human T2R19 nucleotide sequence 

25 

CTGTAACTACTCTAGCAAACCTCATACCCTTTACTCTGAGCCTAATATGTTTTCTGCTGT 
TAATCTGTTCTCTTTGTAAACATCTCAAGAAGATGCGGCTCCATAGCAAAGGATCTCAAG 
ATCCCAGCACCAAGGTCCATATAAAAGCTTTGCAAACTGTGACCTCCTTCCTCATGTTAT 
TTGCCATTTACTTTCTGTGTATAATCACATCAACTTGGAATCTTAGGACACAGCAGAGCA 
30 AACTTGTACTCCTGCTTTGCCAAACTGTTGCAATCATGTATCCTTCATTCCACTCATTCA 
TCCTGATTATGGGAAGTAGGAAGCTAAAACAGACCTTTCTTTCAGTTTTGTGGCAGATGA 
CATGCTGAGTGAAAGAAGAGAAACCCTCAACTCCATAGATTCACAAGGGGAGCATCGTGG 
GTCTTCTAGCAGAAAACAAACTGATGGTGTCTGGAACATTTTATAT 
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SEP ID NO;37 

Human T2R20 amino acid sequence 

5 HLXRKAKSVVLVIVLGSLFFLVCQLVMKNTYINVWTEECEGNVTWKIKLRNAMHLSNLTV 
AMLANLIPFTLTVISFLLLIYSLCKHLKKMQLHGKGSQDPSTKIHIKALQTVTSFLVLLA 
IYFLCLIIS 



10 SEP ID NO:38 

Human T2R20 nucleotide sequence 

TTCATCACTTANAAAGGAAGGCTAAGAGTGTAGTTCTGGTGATAGTGTTGGGGTCTTTGT 

TCTTTTTGGTTTGTCAACTTGTGATGAAAAACACGTATATAAATGTGTGGACAGAAGAAT 
15 GTGAAGGAAACGTAACTTGGAAGATCAAACTGAGGAATGCAATGCACCTTTCC7\ACTTGA 
CTGTAGCCATGCTAGCAAACTTGATACCATTCACTCTGACCGTGATATCTTTTCTGCTGT 
TAATCTACTCTCTGTGTAAACATCTGAAGAAGATGCAGCTCCATGGCAAAGGATCTCAAG 
ATCCCAGCACCAAGATCCACATAAAAGCTCTGCAAACTGTGACCTCCTTCCTCGTATTAC 
TTGCCATTTACTTTCTGTGTCTAATCATATCCTTTTG . -. - 

20 

SEP ID NP:39 

Human T2R21 amino acid sequence 

25 MPPGIGNTFLIVMMGEFII *MLGNGFIVLVNCIDW*GVK*SY*TTASSPAWLSPQSVNFG 
*YYLIHL*QHYGHI YMPSIN* *NLFI FFGH* PIT*LPGLLP*CFLLL*NTYFSHPCFIWL 
RWRISRTLLELPLGSLLLLFFNLALTGGLSDLWINI YTIYERNSTWSLDVSKILYCSLWI 
LVSLIYLISFLLSLISLLLLILSLMRHIRNLQLNTMGPRDLRMKAHKRAMKiyiKMKMMVSF 
LLFFLVHFSSLLPTGWIFLIQQK*QANFFVLLTSI IFPSSHSFVLILENCKLRQTAVGPL 

30 WHLKCHLKRVKL 

SEP ID NP:40 

Human T2R22 amino acid sequence 
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MATESDTNLLILAIAEFI ISMLGNVFIGLVNCSEXIKNXKVFSADFILTCLAISHNGQLL 
VILFDSFLVGLASHLYTTYRLXKNCIMLWT 

5 

SEP ID NO:41 

Human T2R22 nucleotide sequence 

TATAGGGACNGTGATGCTTCGTACACTCTCCAAGAAGAAACACTCCGTGAGGTATGTGAG 

10 ACTGCATNCCTTAGTAGATCTNTTGGGATATATATTCATAATATAGAAAAANAGGCAAAG 
ACTTNCTTAAGTATATGAGACTCTATCCAACAGCAGAAGGTTCTGATCAAGACTGGAAGT 
GCAATANAAGCAATG7\AGAT7\AGTATCAGATATGAATGCTCTTCTGCAATGGTCTGATTG 
TNACATTATTAATGATACANAGTATT7VAAAACTTGGATTTTNTTGTCTCTGGAGATGGCC 
ACCGAATCGGACACAAATCTTCTGATTCTGGCAATAGCAG71ATTCATCATCAGCATGCTG 

15 GGGAATGTGTTCATTGGACTGGTAAACTGCTCTGAANGGATCAAG7VACCANAAGGTCTTC 
TCAGCTGACTTCATCCTCACCTGCTTGGCTATCTCTCACAATGGACAACTGTTGGTGATA 
CTGTTTGATTCATTTCTAGTGGGACTTGCTTCACATCTATATACCACATATAGACTANGA 
AAAAACTGTATTATGCTTTGGACATGACTAATCACTTGACACACTGCTTCGCACGTGCTA 
GCATATTCTATTCTTAGATAGCCACTTCNCACTCCTTGTCTCTGCTGAAGTGGGAT 

20 

SEP ID NO:42 

Human T2R23 amino acid sequence 

25 VAFVLGNVANGFIALVNVIDXVNTRKISSAEQILTALVVSRIGXTLXHSIP^DATRC^SA 
LYRXEVRIVASN 



SEP ID NO:43 

30 Human T2R23 nucleotide sequence 

AGGGTTGAGTCGTGCTTATCTTCACTTAACCTAGTATANAANTACAGCATATAGCAAGGA 
GAGAATGTATATGAAGAGGAGTGAATTTGAGTCTGTTTGAGAATAATGACCTTTTCTATT 
TCTATAAAGACAGTTTTGAATTCATCTATTAGCATATGCTGGTGCTTGCCTGTTGACACT 
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AGTCACTGAATTTAAAGGCAGAAAATGTTATTGCACATTTAGTAATCAAGTGTTCATCGA 
AGTTAACATCTGGATGTTAAAGGACTCAGAACAAGTGTTACTAAGCCTGCATTTTTTTAT 
CTGTTCAAACATGATGTGTTNTCTGCTCATCATTTCATCAATTCTGGTAGAGTTGCATTT 
GTTCTTGGAAATGTNGCCAATGGCTTCATAGCTCTAGT7\AATGTCATTGACTGNGTTAAC 
5 ACACGAAAGATCTCCTCAGCTGAGCAAATTCTCACTGCTCTGGTGGTCTCCAGAATTGGT 
NNTACTCTGNGTCATAGTATTCCTTGAGATGCAACTAGATGTTAATCTGCTCTATATAGG 
NTAGAAGTAAGAATTGTTGCTTCTAATGCCTGAGCTCGTACGAACCATT 

10 SEP ID NO:44 

Human T2R24 amino acid sequence 

MATELDKI FLILAIAEFI ISMLGNVFIGLVNCSEGIKNQKVFSADFILTCLAISTIGQLL 
VILFDSFLVGLASHLYTTYRLGKTVIMLWHMTNHLTTWLATCLSIFYFFKIAHFPHSLFL 
15 WLRWRMNGMIVMLLILSLFLLIFDSLVLEIFIDISLNIIDKSNLTLYLDESKTLYDKLSI 
LKTLLSLTSFI PFSLFLTSLLFLFLSLVRHTRNLKLSSLGSRDSSTEAHRRAMKMVMSFL 
FLFIVHFFSLQVANGIFFMLWNNKYIKFVMLALNAFPSCHSFILILGNSKLRQTAVRLLW 
HLRNYTKTPNALPL 

20 

SEP ID NO:45 

Human T2R24 nucleotide sequence 

ATGGCCACCGAATTGGACAAAATCTTTCTGATTCTGGC7\ATAGCAGAATTCATCATCAGC 
25 . ATGCTGGGGAATGTGTTCATTGGACTGGTAAACTGCTCTGAAGGGATCAAGAACCAAAAG 
GTCTTCTCAGCTGACTTCATCCTCACCTGCTTGGCTATCTCCACAATTGGACAACTGTTG 
GTGATACTGTTTGATTCATTTCTAGTGGGACTTGCTTCACATTTATATACCACATATAGA 
CTAGGAAAAACTGTTATTATGCTTTGGCACATGACTAATCACTTGACAACCTGGCTTGCC 
ACCTGCCTAAGCATTTTCTATTTCTTTAAGATAGCCCACTTCCCCCACTCCCTTTTCCTC 
30 TGGCTGAGGTGGAGGATGAACGGAATGATTGTTATGCTTCTTATATTGTCTTTGTTCTTA 
CTGATTTTTGACAGTTTAGTGCTAGAAATATTTATTGATATCTCACTCAATATAATAGAT 
AAAAGTAATCTGACTTTATATTTAGATGAAAGTAAAACTCTCTATGATAAACTCTCTATT 
TTAAAAACTCTTCTCAGCTTAACCAGTTTTATCCCCTTTTCTCTGTTCCTGACCTCCTTG 
CTTTTTTTATTTCTGTCCTTGGTGAGACATACTAGAAATTTGAAGCTCAGTTCCTTGGGC 
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TCTAGAGACTCCAGCACAGAGGCCCATAGGAGGGCCATGAAAATGGTGATGTCTTTCCTT 
TTCCTCTTCATAGTTCATTTTTTTTCCTTACAAGTGGCCAATGGGATATTTTTTATGTTG 
TGGAACAACAAGTACATAAAGTTTGTCATGTTAGCCTTAAATGCCTTTCCCTCGTGCCAC 
TCATTTATTCTCATTCTGGGAAACAGCAAGCTGCGACAGACAGCTGTGAGGCTACTGTGG 
5 CATCTTAGGAACTATACAAAAACACCAAATGCTTTACCTTTGTAG 

SEP ID NO:46 

Human T2R25 amino acid sequence 

10 

LSPFRMLFAIYFLCI ITSTWNPRTQQSNLVFLLYQTLAIMYPSFHSFILIMRSRKLKQTS 
LSVLCQVTCWVK 

15 SEP ID NO:47 

Human T2R26 amino acid sequence 

MPPGIGNTFLIVMMGEFI I *MLGNGFIVLVNCIDVRSQMILLDNCILTSLAISTISQLWI 
ILLDSFVTALWPHLYAFNKLIKFIHIFWALTNHLVTWLACCLSVFYFFKIAYFSHPCFIW 
20 LRWRISRTLLELPLGSLLLLFFNLALTGGLSDLWINI YTMYERNSTWSLDVSKILYCSLW 
ILVSLIYLISFLLSLISLLLLILSLMRHIRNLQLNTMGPRDLRMKAHKRAMKMKMKMMVS 
FLLFFLVHFSSLLPTGWI FLIQQK 

25 SEP ID NP:48 

Human T2R27 amino acid sequence 

LANLI DWAENQICLMDFILSSLAICRTLLLGCCVAIRCTYNDYPNIDAVNHNLIKIITI F 
DILRLVSK*LGIWFASYLSI FYLLKVALFHHAI FLWLKWRISRAVFTFLMIFLFFYISI I 
30 SMIKIKLFLDQC^YKI *EKLLLEGRCE*SPPSC* PDAH* PGVVYSLYHFSYLMFLVCYLP 
KGKHCTAVVIGDWLQRPRTEAYVRAiyiNIMIAFFFHLLYSLGTSLSSVSYFLCKRKIVALG 
AYLSYPLSHSFILIMENNKVRKAL 
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SEP ID NO:49 

Human T2R28 amino acid sequence 

N I C VLL 1 1 LS I LVVS AFVLGN VANG FI AL I N VN DW 

5 

SEP ID NO:50 

Human T2R29 amino acid sequence 
10 MQAALTAFFVLLFSLLSLLGIAANGFIVLVLGKEWL 



SEP ID NP:51 

Human T2R30 amino acid sequence 

15 

MITFLPI I FSILVVVTFVLGNFSNGFIALVNSIEWVKTRKISSADQILTALVVSRVGLLW 
VILLHWYANVFNSALYSSEVGAVASNI SAIINHFSIWLATSLSIFYLLKIANFSNLIFLH 
LKKRIRSVVLVILLGPLVFLICNLAVITMDDSVWTKEYEGNVTWKIKLRNAIHLSNMTVS 
TLANLI PFILTLICFLLLICSLCKHLKKMQLHGKGSQDPSTKVHIKALQTVTSFLLLCAI 
20 YFLSMI I SVCNFGRLEKQPVFMFCQAI I FS YPSTHPFILILGNKKLKQI FLSVLRHVRYW 
VKDRSLRLHRFTRGALCVF 

SEP ID NP:52 

25 Human T2R30 nucleotide sequence 

ATGATAACTTTTCTACCCATCATTTTTTCCATTCTGGTAGTGGTTACATTTGTTCTTGGA 
AATTTTTCCAATGGCTTCATAGCTCTAGTAAATTCCATTGAGTGGGTCAAGACACGAAAG 
ATCTCCTCAGCTGACCAAATCCTCACTGCTCTGGTGGTCTCCAGAGTTGGTTTACTCTGG 
30 GTCATATTATTACATTGGTATGCAAATGTGTTTAATTCAGCTTTATATAGTTCAGAAGTA 
GGAGCTGTTGCTTCTAATATCTCAGCAATAATCAACCATTTCAGCATCTGGCTTGCTACT 
AGCCTCAGCATATTTTATTTGCTCAAGATTGCCAATTTCTCCAACCTTATTTTTCTCCAC 
TTAAAGAAGAGAATTAGGAGTGTTGTTCTGGTGATACTGTTGGGTCCCTTGGTATTTTTG 
ATTTGTAATCTTGCTGTGATAACCATGGATGACAGTGTGTGGACAAAAGAATATGAAGGA 
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AATGTGACTTGGAAGATCAAATTGAGGAATGCAATACACCTTTCAAATATGACTGTAAGC 
ACACTAGCAAACCTCATACCCTTCATTCTGACCCTAATATGTTTTCTGCTGTTAATCTGT 
TCTCTGTGTAAACATCTCAAGAAGATGCAGCTCCATGGCAAAGGATCTCAAGATCCCAGC 
ACCAAGGTCCACATAAAAGCTTTGCAAACTGTGACCTCCTTTCTTCTGTTATGTGCCATT 
5 TACTTTCTGTCCATGATCATATCAGTTTGTAATTTTGGGAGGCTGGAAAAGCAACCTGTC 
TTCATGTTCTGCCAAGCTATTATATTCAGCTATCCTTCAACCCACCCATTCATCCTGATT 
TTGGGAAACAAGAAGCTAAAGCAGATTTTTCTTTCAGTTTTGCGGCATGTGAGGTACTGG 
GTGAAAGACAGAAGCCTTCGTCTCCATAGATTCACAAGAGGGGCATTGTGTGTCTTCTAG 

10 

SEP ID NO:53 

Human T2R3 1 amino acid sequence 

MTTFI PIIFSSVVVVLFVIGNFANGFIALVNSIERVKRQKISFADQILTALAVSRVGLLW 
15 VLLLNWYSTVFNPAFYSVEVRTTAYNVWAVTGHFSNWLATSLSI FYLLKIANFSNLI FLH 
LKRRVKSVILVMLLGPLLFLACQLFVINMKEIVRTKEFEGNMTWKIKLKSAMYFSXMTVT 
IGAXLVPFTLSLISFLMLICSLCKHLKKMQLHGEGSQDLSTKVHIKALQTLISFLLLCAI 
FFLFLIVSVWSPRRLRNDPVVMVSKAVGNIYLAFDSFILIWRTKKLKHTFLLILCQIRC 

20 

SEP ID NO:54 

Human T2R3 1 nucleotide sequence 

ATGACAACTTTTATACCCATCATTTTTTCCAGTGTGGTAGTGGTTCTATTTGTTATTGGA 
25 AATTTTGCTAATGGCTTCATAGCATTGGTAAATTCCATTGAGCGGGTCAAGAGACAAAAG 
ATCTCTTTTGCTGACCAGATTCTCACTGCTCTGGCGGTCTCCAGAGTTGGTTTGCTCTGG 
GTATTATTATTAAATTGGTATTCAACTGTGTTTAATCCAGCTTTTTATAGTGTAGAAGTA 
AGAACTACTGCTTATAATGTCTGGGCAGTAACCGGCCATTTCAGCAACTGGCTTGCTACT 
AGCCTCAGCATATTTTATTTGCTCAAGATTGCCAATTTCTCCAACCTTATTTTTCTTCAC 
30 TTAAAGAGGAGAGTTAAGAGTGTCATTCTGGTGATGCTGTTGGGGCCTTTACTATTTTTG 
GCTTGTCAACTTTTTGTGATAAACATGAAAGAGATTGTACGGACAAAAGAATTTGAAGGA 
AACATGACTTGGAAGATCAAATTGAAGAGTGCAATGTACTTTTCANATATGACTGTAACC 
ATTGGAGCANACTTAGTACCCTTTACTCTGTCCCTGATATCTTTTCTGATGCTAATCTGT 
TCTCTGTGTAAACATCTCAAGAAGATGCAGCTCCATGGAGAAGGATCGCAAGATCTCAGC 
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ACCAAGGTCCACATAAAAGCTTTGCAAACTCTGATCTCCTTCCTCTTGTTATGTGCCATT 
TTCTTTCTATTCCTAATCGTTTCGGTTTGGAGTCCTAGGAGGCTGCGGAATGACCCGGTT 
GTCATGGTTAGCAAGGCTGTTGGAAACATATATCTTGCATTCGACTCATTCATCCTAATT 
TGGAGAACCAAGAAGCTAAAACACACCTTTCTTTTGATTTTGTGTCAGATTAGGTGCTGA 

5 

SEP ID NO:55 

Human T2R32 amino acid sequence 
10 HS FMLTMGSRKPKQT FLSAL 

SEP ID NO:56 

Human T2R33 amino acid sequence 

15 

MVYFLPI IFSILVVFAFVLGNFSNGFIALVNVIDWVKRQKISSADQILTALVVSRVGLLW 
VILLHWYANVFNSALYSLEVRIVASNISAVINHFSIWL7\ASLSI FYLLKIANFSNLI FLH 
LKKRIKSVVLVILLGPLVFLICNLAVITMDERVWTKEYEGNVTWKIKLRNAIHLSSLTVT 
TLANLI PFTLSLICFLLLICSLCKHLKKMQLHSKGSQDPSTKVHIKALQTVISFLMLCAI 
20 YFLSIMISVWNLRSLENKPVFMFCKAIRFSYPSIHPFILIWGNKKLKQTFLSVFWQVRYW 
VKGEKPSSP 

SEP ID NP:57 

25 Human T2R33 nucleotide sequence 

ATGGTATATTTTCTGCCCATCATTTTTTCCATTCTGGTAGTGTTTGCATTTGTTCTTGGA 
AATTTTTCCAATGGCTTCATAGCTCTAGTAAATGTCATTGACTGGGTTAAGAGACAAAAG 
ATCTCCTCAGCTGACCAAATTCTCACTGCTCTGGTGGTCTCCAGAGTTGGTTTACTCTGG 
30 GTCATATTATTACATTGGTATGCAAATGTGTTTAATTCAGCTTTATATAGTTTAGAAGTA 
AGAATTGTTGCTTCTAATATCTCAGCAGTAATCAACCATTTCAGCATCTGGCTTGCTGCT 
AGCCTCAGCATATTTTATTTGCTCAAGATTGCCAATTTGTCCAACCTTATTTTTCTCCAC 
CTAAAGAAGAGAATTAAGAGTGTTGTTCTGGTGATACTGTTGGGGCCCTTGGTATTTCTG 
ATTTGTAATCTTGCTGTGATAACCATGGATGAGAGAGTGTGGAC7\AAAGAATATGAAGGA 
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AATGTGACTTGGAAGATCAAATTGAGGAATGCAATACACCTTTCAAGCTTGACTGTAACT 
ACTCTAGCAAACCTCATACCCTTTACTCTGAGCCTAATATGTTTTCTGCTGTTAATCTGT 
TCTCTTTGTAAACATCTCAAGAAGATGCAGCTCCATAGCAAAGGATCTCAAGATCCCAGC 
ACCAAGGTCCACATAAAAGCTTTGCAAACTGTGATCTCCTTCCTCATGTTATGTGCCATT 
5 TACTTTCTGTCCATAATGATATCAGTTTGGAATCTTAGGAGTCTGGAAAACAAACCTGTC 
TTCATGTTCTGCAAAGCTATTAGATTCAGCTATCCTTC7\ATCCACCCATTCATCCTGATT 
TGGGGAAACAAGAAGCTAAAGCAGACTTTTCTTTCAGTTTTTTGGCAAGTGAGGTACTGG 
GTGAAAGGAGAGAAGCCTTCATCTCCATAG 

10 

SEP ID NO:58 

Human T2R34 amino acid sequence 

GSSRXKPPRI PHKKLCKLGPSFPHNNLPIYFLCXNHIVLEFLKMRPKKKCSLMLCQAFGI 
15 IYPSFHSFILXWGNKTLKQTFLSVXWQVTCWAKGQNQSTP 

SEP ID NO:59 

Human T2R35 amino acid sequence 

20 

NAIRPSKLWTVTEADKTSQPGTSANKIFSAGNLISHVNMSRRMQLHGKGSQHLSTRVHIK 
AXQTVISFLMLXAIYFLCLITSTWNPRTQQSKLVFLLYQTLGFMYLLFHSFILTMGSRKP 
KQTFLSAL 

25 

SEP ID NP:60 

Human T2R36 amino acid sequence 

MICFLLI ILSILVVFAFVLGNFSNGFIALVNVIDWVKRQKISSADQILTALVVSRVGLLW 
30 VILLHWYSNVLNSALYSSEVI IFISNAWAIINHFSIWLATSLSI FYLLKIVNFSRLIFHH 
LKRKAKSVVLVIVLGPLVFLVCHLVMKHTYINVWTKEYEGNVTWKIKLRNAIHLSNLTVS 
TLANLI PFTLTLISFLLLI YSLCKHLKKMQLHGKGSQDPSTKVHIKALQTVTSFLLLCAI 
YFLSMI ISVCNFGRLEKQPVFMFCQAI I FSYPSTHPFILILGNKKLKQIFLSVFWQMRYW 
VKGEKPSSP 
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SEP ID NO;61 

Human T2R36 nucleotide sequence 

5 

ATGATATGTTTTCTGCTCATCATTTTATCAATTCTGGTAGTGTTTGCATTTGTTCTTGGA 
7\ATTTTTCCAATGGCTTCATAGCTCTAGTAAATGTCATTGACTGGGTCAAGAGACAAAAG 
ATCTCCTCAGCTGACCAAATCCTCACTGCTCTGGTGGTCTCCAGAGTTGGTTTACTCTGG 
GTAATATTATTACATTGGTATTCAAATGTGTTGAATTCAGCTTTATATAGTTCAGAAGTA 

10 ATAATTTTTATTTCT7VATGCCTGGGCAATAATCAACCATTTCAGCATCTGGCTTGCTACT 
AGCCTCAGCATATTTTATTTGCTCAAGATCGTCAATTTCTCCAGACTTATTTTTCATCAC 
TTAAAAAGGAAGGCTAAGAGTGTAGTTCTGGTGATAGTGTTGGGTCCCTTGGTATTTTTG 
GTTTGTCACCTTGTGATGAAACACACGTATAT7VAATGTGTGGACAAAAGAATATGAAGGA 
T^ATGTGACTTGGAAGATCAAACTGAGGAATGCAATACACCTTTCAAACTTGACTGTAAGC 

15 ACACTAGCAAACTTGATACCCTTCACTCTGACCCTGATATCTTTTCTGCTGTTAATCTAC 
TCTCTGTGTAAACATCTCAAGAAGATGCAGCTCCATGGCAAAGGATCTCAAGATCCCAGC 
ACCAAGGTCCACATAAAAGCTTTGCAAACTGTGACCTCCTTTCTTCTGTTATGTGCCATT 
TACTTTCTGTCCATGATCATATCAGTTTGTAATTTTGGGAGGCTGGAAAAGCAACCTGTC 
TTCATGTTCTGCC7VAGCTATTATATTCAGCTATCCTTCAACCCACCCATTCATCCTGATT 

20 TTGGGAAACT^AGAAGCTAAAGCAGATTTTTCTTTCAGTTTTTTGGCAAATGAGGTACTGG 
GTGAAAGGAGAGAAGCCTTCATCTCCATAG 

SEP ID NO:62 

25 Human T2R37 amino acid sequence 

MITFLPI IFSILIVVTFVIGNFANGFIALVNSIEWVKRQKISSADQISHCSGGVQNWFTL 
GHI ITLVCNCV* FGFI^IRSKNFWF^CLSNNQAFQHVGVTSLSIFHLLKTANFSNLI FLH 
LKKRIKSVGLVILLGPLLFFICNLFVINMDESVWTKEYEGNVTWKIKLRSAMYHSNMTLT 
30 MLANFVPFTLTLISFLLLICSLCKHLKKMQLHGKGSQDPSTKVHIKALQTVTSFLLLCAI 
■ YFLSMI ISVCNLGRLEKQPVFMFCEAI I FSYPSTHPFILILGNKKLKQI FLSVLRHVRYW 
VKGEKPSSS 
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SEP ID NO:63 

Human T2R37 nucleotide sequence 

ATGATAACTTTTCTGCCCATCATTTTTTCCATTCTAATAGTGGTTACATTTGTGATTGGA 
5 AATTTTGCTAATGGCTTCATAGCTCTAGTAAATTCCATTGAGTGGGTTAAGAGACAAAAG 
ATCTCATCAGCTGACCAAATTTCTCACTGCTCTGGTGGTGTCCAGAATTGGTTTACTCTG 
GGTCATATTATTACATTGGTATGCAACTGTGTTTAATTTGGCTTCATATAGATTAGAAGT 
AAGAATTTTTGGTTCTAATGTCTCAGCAATAACCAAGCATTTCAGCATGTGGGTGTTACT 
AGCCTCAGCATATTTCATTTGCTCAAGACTGCCAATTTCTCCAACCTTATTTTTCTCCAC 

10 CTAAAGAAGAGGATTAAGAGTGTTGGTTTGGTGATACTATTGGGGCCTTTGCTATTTTTC 
ATTTGTAATCTTTTTGTGATAAACATGGATGAGAGTGTATGGACAAAAGAATATGAAGGA 
T^ACGTGACTTGGAAGATCAAATTGAGGAGTGCAATGTACCATTCAAATATGACTCTAACC 
ATGCTAGCAAACTTTGTACCCTTCACTCTGACCCTGATATCTTTTCTGCTGTTAATCTGT 
TCTCTGTGTAAACATCTCAAGAAGATGCAGCTCCATGGCAAAGGATCTCAAGATCCCAGC 

15 ACCAAGGTCCACATAAAAGCTTTGC7\AACTGTGACCTCCTTTCTTCTGTTATGTGCCATT 
TACTTTCTGTCCATGATCATATCAGTTTGTAATTTGGGGAGGCTGGAAAAGCAACCTGTC 
TTCATGTTCTGCGAAGCTATTATATTCAGCTATCCTTCAACCCACCCATTCATCCTGATT 
TTGGG7\AACAAGAAGCTAAAGCAGATTTTTCTTTCAGTTTTGCGGCATGTGAGGTACTGG 
GT G AAAGG AG AG AAG C C T T C ATC T T C AT AG 

20 

SEP ID NO:64 

Human T2R38 amino acid sequence 

25 MLTLTRIRTVSYEVRSTFLFISVLEFAVGFLTNAFVFLVN FWDVVKRQPLSNSDCVLLCL 
SISRLFLHGLLFLSAIQLTHFQKLSEPLNHSYQAI IMLWMIANQANLWLAACLSLLYCSK 
LIRFSHTFLICLASWSPGRSPVPS 

30 SEP ID NP:65 

Human T2R39 amino acid sequence 
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LRNAGLNDSNAKLVRNNDLLLINLILLLPLSVFVMCTSMLFVSLYKHMHWMQSESHKLSS 
ARTEAHINALKTVTTFFCFFVSYFAAFMANMTFRI PYRSHQFFVVKEIMAAYPAGHSVI I 
VLSNSKFKDLFRRMICLQKE 

5 

SEP ID NO:66 

Human T2R40 amino acid sequence 

SQYSLGHSYVVI FGYGQMKKT FLGILWHLKCGLKGRALLATQVGLREKSTRSLGVI FLAS 
10 SYSFFVYVLCH ^ 

SEP ID NO:67 

Human T2R41 amino acid sequence 

15 

MITFLLI ILSILVVFAFVLGNFSNGFIALVNVIDWVNTRKISSADQILTALAVSRVGLLW 
VILLHWYANVLNPALYSSEVI I FISNISAI INHFS IWLATSLS I FYLLKIVNFSRLI FHH 
LKRKAKSVVLVIVLGPLVFLVCHLVMKHTYINVWTKEYEGNVTWKIKLRNAIHLSNLTVS 
TLANLI PFTLTLISFLLLICSLCKHLKKMQLHSKGSQDPSTKVHIKALQTVTSFLMLFAI 
20 YFLYLITSTWNL^TQQSKLVFMFCQTLGIMYPSFHSFILIMGSRKLKQTFLSVLCQVTCL 
VKGQQPSTP 

SEP ID NP:68 

25 Human T2R42 amino acid sequence 

FIGLTDCIAWMRNQKLCMVGFILTRMALARINIL 

30 SEP ID NP:69 

Human T2R43 amino acid sequence 

LELI FS^KVVATRGLVLGMLGNGLIGLVNCIEWAKSWKVSSADFILTSLAIVRI IRLYLI 
LFDSFIMVLSPHLYT.XXXXXXXXXXXXXXXXXXXXXXXSLSIFHWFKTANFSNLIFLPLK 
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EED^NVWLGDAVGALGI FHL* SCSENHG*EVCGQKNMKEFCSGMIKLRNAIQLSNLTVTM 
PANVTPCTLTLISFLLLIYSPCKHVKKMQLHGKGSQHLSTKVHIKVLQTVISFFLLCAIY 
FVSVI ISVWSFKNLENKPVFMFCQAIGFSCSSAHPFILTIXIGNKKLKQTYLSVLWQMR 

5 

SEP ID NO:70 

Human T2R44 amino acid sequence 

MITFLPI IFSILIVVI FVIGNFANGFIALVNS IEWVKRQKIS FVDQILTALAVSRVGLLW 
10 VLLLHWYATQLNPAFYSVEVRITAYNVWAVTNHFSSWLATSLSMFYLLRIANFSNLI FLR 
IKRRVKSVVLVILLGPLLFLVCHLFVINMDETVWTKEYEGNVTWKIKLRSAMYHSNMTLT 
MLAN FVPLTLTLISFLLLICSLCKHLKKMQLHGKGSQDPSTKVHIKALQTVTSFLLLCAI 
YFLSMI ISVCNLGRLEKQPVFMFCQAIIFSYPSTHPFILILGNKKLKQI FLSVLRHVRYW 
VKDRSLRLHRFTRGALCVF 

15 

SEP ID NO:71 

Human T2R45 amino acid sequence 

20 MATELDKI FLILAIAEFI ISMLGNVFIGLVNCSEGIKNQKVFSADFILTCLAISTIGQLL 
VILFDSFLVGLASHLYTTYRLGKTVIMLWHMTNHLTTWLATCLSI FYFFKIAHFPHSLFL 
WLRWRMNGMIVMLLILSLFLLIFDSLVLEIFIDISLNIIDKSNLTLYLDESKTLYDKLSI 
LKTLLSLTSFIPFSLFLTSLLFLFLSLVRHTRNLKLSSLGSRDSSTEAHRRAMKMVMSFL 
FLFIVHFFSLQVANWI FFMLWNNKCIKFVMLALNAFPSCHSFILILGNSKLQQTAVRLLW 

25 HLRNYTKTPNPLPL 

SEP ID NP:72 

Human T2R46 amino acid sequence 

30 

MSFLHIVFSILVVVAFILGNFANGFIALINFIAWVKKQKISSADQI IADKQSPELVCSG 



SEP ID NP:73 
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Human T2R47 amino acid sequence 



MLNALYSILII IINI * FLIGILGNGFITLVNGI DWVKM*KRSS ILTALTI SRICLI SVIM 
VRWFI 

5 

SEP ID NO:74 

Human T2R48 amino acid sequence 
10 VSRVGLLWVILLHWYSTVLNPTSSNLKVI I FISNAWAVTNHFSIWLATSLSIFYLLKIVN 



SEP ID NO:75 

Human T2R49 amino acid sequence 

15 

TVTMLANLVPFTVTLISFLLLVCSLCKHLKKMHLHGKGSQDPSTKVHIKVLQTVISFLLL 
CAIYFVSVIISS 



20 SEP ID NP:76 

Human T2R50 amino acid sequence 

MITFLPI I FSILVVVTFVIGNFANGFIALVNSTEWVKRQKISFADQIVTALAVSRVGLLW 
VLLLNWYSTVLNPAFYSVELRTTAYNIWAVTGHFSNWPATSLSI FYLLKIANFSNLI FLR 
25 LKRRVKSVILVVLLGPLLFLACHLFVVNMNQIVWTKEYEGNMTWKIKLRRAMYLSDTTVT 
MLANLVPFTVTLISFLLLVCSLCKHLKKMQLHGKGSQDPSTKVHIKVLQTVISFFLLCAI 
YFVSVIISVWSFKNLENKPVFMFCQAIGFSCSSAHPFILIWGNKKLKQTYLSVLWQMRY 



30 SEP ID NP:77 

Rat T2R01 amino acid sequence 

MMEGHILFFFLVVMVQFVTGVLANGLIVVVHAIDLIMWKKMAPLDLLLFCLATSRI ILQL 
CILFAQLCLFSLVRHTLFEDNITFVFI INELSLWFATWLGVFYCAKIATI PHPLFLWLKM 
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RISRLVPWLILGSVLYVI ITTFIHSRETSAILKPI FISLFPKNATQVGTGHATLLSVLVL 
GLTLPLFI FTVAVLLLIYSLWNYSRQMRTMVGTREYSGHAHISAiyiLSILSFLILYLSHYM 
VAVLISTQVLYLGSRTFVFCLLVIGMYPSIHSIVLILGNPKLKRNAKMFIVHCKCCHCTR 
AWVTSRSPRLSDLPVPPTHPSANKTSCSEACIMPS 

5 

SEP ID NO:78 

Rat T2R01 nucleotide sequence 

10 CAGGAATCATAAATGGCTGAAACTGGGCAGAACTCTATGCATTATTTAAAGAAGTCATTG 
GTTTGTCATTCTTAAAATGATGGAAGGGCATATACTCTTCTTCTTTTTGGTTGTGATGGT 
GCAGTTTGTCACTGGGGTCTTGGCAAATGGCCTCATTGTGGTTGTCCATGCTATTGACTT 
GATCATGTGGAAGAAAATGGCCCCGTTGGATCTGCTTCTATTTTGCCTGGCGACTTCTCG 
GATCATTCTGCAGTTATGTATATTGTTTGCACAATTGTGTCTATTCTCTTTGGTGAGACA 

1 5 CACTTTATTTGAGGACAATATTACCTTTGTCTTCATCATAAATGAACTGAGTCTTTGGTT 
TGCTACATGGCTCGGTGTTTTCTACTGTGCCAAGATTGCTACCATTCCTCACCCACTCTT 
TCTGTGGCTGAAGATGAGGATATCCAGGTTGGTACCATGGCTGATCCTGGGATCTGTGCT 
CTATGTAATTATTACTACTTTCATCCATAGC^GAGAGACTTCAGCAATCCTTAAACCAAT 
TTTTATAAGCCTTTTTCCTAAAAATGCAACTCAAGTCGGAACAGGGCATGCCACACTACT 

20 CTCAGTCCTGGTCCTTGGGCTCACACTGCCGTTGTTCATCTTTACTGTTGCTGTTCTGCT 
CTTGATATACTCCCTGTGGAATTATAGCAGGCAGATGAGGACTATGGTAGGCACCAGGGA 
GTATAGCGGACATGCTCACATCAGTGCAATGCTGTCCATTCTATCATTCCTCATCCTCTA 
TCTCTCCCACTACATGGTGGCTGTTCTGATCTCTACTCAAGTCCTCTACCTTGGAAGCAG 
AACCTTTGTATTCTGCTTACTGGTTATTGGTATGTACCCCTCAATACACTCGATTGTCTT 

25 AATTTTAGGAAATCCTAAGCTGAAACGAAATGCAAAAATGTTCATTGTCCATTGTAAGTG 
TTGTCATTGTACAAGAGCTTGGGTCACCTCAAGGAGCCCAAGACTCAGTGACTTGCCAGT 
GCCTCCTACTC7VTCCCTCAGCCAACAAGACATCCTGCTCAGAAGCCTGTATAATGCCATC 
CTAATTGTCCAGCCTGAGGTTTAATCCTAGGTTTGGTACTATTTCAAAGAGTAAAGTTGA 
TCATTAAAGCACAACATATGTTGGTGGATGACATCAAGGTCCATATCCCAGTTGTCAATT 

30 GTAAACCTCACCTTGCAAGATGATGTCACTGAGAAAGCAGGACAAATGGAGTCTAGGTCC 
TTCTGTATGACTTGCTGCAGTATATGTGAATCTATAATTTTCTCCAAAAAAACAAAAAAA 
AAAAAAAAAAA 
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SEP ID NO:79 

Rat T2R02 amino acid sequence 

MFSQKTNYSHLFTFSI IFYVEIVTGILGNGFIALVNIMDWLKRRRISTADQILTALALTR 
5 LIYVWSVLICILLLFLCPHLSIMRPEMFTAIGVIWVVDNHFSIWLATCLGVFYFLKIASFS 
NSLFLYLKWRVKKVVLMI ILISLI FLMLNISSLGMYDHFSIDVYEGNMSYNLVDSTHFPR 
IFLFTNSSKVFLIANSSHVFLPINSLFMLIPFTVSLVAFFVLFLSLWKHHKKMQVNAKGP 
RDASTMAHTKALQIGFSFLLLYAIYLLFI ITGILNLDLMRCIVILLFDHISGAVFSISHS 
FVLILGNSKLRQATLSVLPCLRCRSKDMDTVVF 

10 

SEP ID NO:80 

Rat T2R02 nucleotide sequence 

15 ATTTTGCTCCACTATTTTGCTCTTCTGCAGTAACACAGACCACT^AAACAATGGAGCCT^AT 
GGGTCAAGAGCTGAAACTTCAGGAAGTGGGAGCCAAATTTTCTTTGTGATAGGTTGGCAT 
ATGAGAATTCATTATTTGATGCAGCTTCTGAAAACTGGATGTGAAATACTGGATG7\AGCA 
GAGGTGATGACCCCTTTGAAATTAAAAAGCCAAGATGTTCATGGAGAAATTATAAAACAA 
TATCTGGGAAATTTGATGCTTCCTAATCGGGTGTAAATGGGATTTTAAATGATGAACATT 

20 TTGAATTTCCAATGACCATTATGTAAAGTTTTTAAACACAGTAGAGACATCATAAATTGA 
AGCATGTTCTCACAGAAAACAAACTACAGCCATTTGTTTACTTTTTCAATTATTTTTTAT 
GTGGAAATAGTAACAGGAATCTTAGGAAATGGATTCATAGCACTAGTGAATATCATGGAC 
TGGCTCAAGAGGAGGAGGATCTCTACTGCAGATCAGATTCTCACTGCTTTGGCCCTTACC 
AGACTCATTTATGTGTGGTCTGTACTCATTTGTATATTGTTACTATTTCTGTGCCCACAT 

25 TTGTCTATGAGACCAGAAATGTTTACAGCGATAGGTGTTATCTGGGTAGTGGATAACCAC 
TTCAGCATCTGGCTTGCTACATGTCTTGGTGTCTTTTATTTCCTCAAAATAGCCAGTTTT 
TCTAACTCTTTGTTTCTTTACCTAAAGTGGAGAGTTAAAAAAGTGGTTTTAATGATAATA 
CTGATATCACTGATTTTCTTGATGTTAAACATTTCATCATTAGGGATGTATGATCATTTC 
TCAATTGATGTTTATGAAGGTAATATGTCTTATAATTTGGTGGATTCAACACATTTTCCC 

30 AGAATTTTCTTATTCACAAACTCATCTAAGGTCTTCTTAATCGCCAATTCATCCCATGTT 
TTCTTACCCATCAACTCACTCTTCATGCTCATACCCTTCACAGTTTCCCTGGTAGCTTTT 
TTCGTGCTCTTTCTCTCACTGTGGAAGCATCACAAGAAGATGCAGGTCAATGCCAAAGGA 
CCCAGAGATGCCAGCACCATGGCCCACACAAAAGCCTTGCAAATTGGGTTCTCCTTCCTC 
CTGCTGTATGCAATATACTTACTTTTCATTATCACAGGAATTTTGAACCTTGACTTGATG 
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AGATGTATAGTAATACTTTTATTTGACCACATATCTGGAGCAGTTTTTTCTATAAGCCT^C 
TCATTTGTGCTGATTCTGGGAAACAGTT^AGCTGAGACAAGCCACTCTTTCTGTGCTGCCT 
TGTCTTAGGTGCCGGTCCAAAGATATGGACACTGTCGTTTTCTAATAAATTCCAGAGTAC 

ATTATGCAAAATCTTGAGGGTGATCAGTTCATAGAAAAAGTAATCTTAGAGGGGAAAATA 
5 AAATATTGGGGCTTCAAATGTTGGATGGGTAATACATAGGAAGGCAGGACAAGGATGAAG 
GAGACTAGCATTATATAAGTGATTTCACAGGGGAAATGGGAAAGAGGGCTTTTATATAAT 
GAAGAAGAAGATAAATGATGAAGGATGAGGAAGAGTTAAATATGTAAAATGACAATAGAG 
ATGGCATCATGCCGTTTTAAGAAATTTGGAATGCATATGTATGTTTATATATTTTTT7\AT 
TTTTATTGAATATATTTATTTACATTTTAAATGTTATCCTGTTTCCCCCACCC7\ACCTCC 

10 CACCTCTTCCCACCTCCTTGCCCTGACATTCCCCTGCACTGGGG7VATCCAGCCTTGACAG 
GACCAAGGGCTTCTCCTCCCTTTGTTGCCAACAAGGCCATTCTTTGCTACATGTGCAGCA 
GGAGCCATGGATCTGTCTATGTGTACTCTTTGGATGGTGGTTTAGTCCCTGGGAGCTCTT 
GTTGGTTGGTATTGTTGTTCTTATGGTGTTGCAACTCCCTTCAGCTCCTTC7VATCCTTCC 
TGTAACTCCTCCAATGTGGACCCTGTTCTCAGTCCAATGGTTGACTATGAGCATTCACCT 

15 CTGTGATTGTCATGCTCTGGCACAGCTTCTCAGAAGACAGCTACATCAGTCTCCTATAAG 
AGTGCACTTCATGGCATCAGCAATGTTGTCTTGATTTGGTGTCTGTATGTATATGGGCTG 
GATCCCAGGTGGGGCAGGCGCTGAATGGTCATTCCTTCAGTCTTTGCTCCTVAACTTTGTC 
TTTATATCTCCTATGAATATTTTTGTTCCCCCTTATAAGAATGACTGAAGTATCCACACT 
TTGGCCATCCTTCTTCATGAGCTTCATGTGGTCTGTGAATTGTACATTGTGTAATCCAAG 

20 CTTTTGGGCTAATATCCAATTATAGTGAGTGC^^ 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA^ 

SEP ID NO:81 

25 Rat T2R03 amino acid sequence 

MVPTQVTI FSI IMYVLESLVI IVQSCTTVAVLFREWMHFQRLSPVEI ILISLGISHFCLQ 
WTSMLYNFGTYSRPVLLFWKVSVVWEFMNVLTFWLTSLLAVLYCVKVSSFSHPVFLWLRL 
KILKLVLWLLLGALIASCLSI I PSVVKYHIQMELLTLDHLPKNSSLILRLQMFEWYFSNP 
30 FKMIGFGVPFLVFLISI ILLTVSLVQHWGQiyiKHYSSSSSSLRAQCTVLKSLATFFIFFTS 
YFLTIVVSFIGTVFDKKSWFWVCEAVIYGLVCIHFTSLMMSNPTLKKALRLQFWSPESS 

SEP ID NO:82 
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Rat T2R03 nucleotide sequence 

GCATGGTGCCAACCCAAGTCACCATCTTCTCTATCATCATGTATGTGCTTGAGTCCTTAG 
TCATAATTGTGCAAAGTTGCACAACGGTTGCAGTGCTGTTGAGAGiAGTGGATGCACTTTC 
5 AAAGACTGTCGCCGGTGGAAATAATTCTCATCAGCCTGGGCATTTCACATTTCTGTCTAC 
AGTGGACATCGATGCTGTACAACTTTGGTACCTACTCTAGGCCTGTCCTTTTATTTTGGA 
AGGTATCGGTCGTCTGGGAGTTCATGAACGTTTTGACATTCTGGCTAACCAGTTTGCTTG 
CTGTCCTCTACTGTGTCAAGGTCTCTTCCTTCTCTCACCCCGTCTTCCTCTGGCTGAGGT 
TGAAAATTTTGAT^ACTGGTTCTCTGGTTGCTATTGGGCGCTCTGATAGCTTCTTGTTTGT 

1 0 CAATCATCCCTTCTGTTGTTAAATATCATATCCAGATGGAATTACTCACCCTAGATCATT 
TACCCAAAAACAGTTCTTTGATTCTAAGACTGCAAATGTTCGAGTGGTATTTTTCTAATC 
CTTTCAAAATGATTGGGTTTGGCGTTCCTTTCCTCGTGTTCCTGATTTCTATCATCTTAC 
TCACAGTCTCGCTGGTCCAGCATTGGGGGCAGATGAAACACTACAGCAGCAGCAGCTCCA 
GCCTGAGAGCTCAGTGCACTGTTCTGAAGTCTCTTGCCACCTTCTTCATCTTCTTCACAT 

15 CCTATTTTCTGACTATAGTCGTCTCCTTTATTGGCACCGTGTTTGATAAGAAGTC7VTGGT 
TCTGGGTCTGCGAAGCTGTCATCTATGGTTTAGTCTGTATTCACTTCACTTCCCTGATGA 
TGAGCAACCCTACACTGAAAAAAGCACTCAGGTTGCAGTTCTGGAGCCCAGAGTCTTCCT 
AAGGCAGGGAATTCAGTGAAGCCTCTGGGGTAAGGAGGCTTTGCATTGGCACAGTTCTTA 
GAGTGAAATGC7W\CGTGGACACGAACTTCATTCTCTTTCATGTCCACAGATGGATGGAT 

20 CTATAAATCATCACCAATCTTCCCTGTATTCTGACCCATCCTTTTCCTGTCCTATCCATA 
GTCCCCAGGTTGGTTTTGATTTTTCTCATGATCACACCTTAGCTTTAGCCACCGTTGCAA 
TATCAAACATGATCTATATGTTACAGCCAAAATCATTCTCACAATTGTCAATTGCTTCAC 
AAATTCAGATAAATCCCCCTTCCTGTCAGGAATGTATTGTCTGTGCATTCAATGCTCACC 
ATGCTAAGCCATTCATTCCCTTCCTAACTTGAGTTTAAGAAGAAAATGTCTTACTGTTGC 

25 CCATGTCCTATTGTGCTGCTTCTGGATGTTTTATGCAGTGATTTAGACACACGCCCTTGC 
CTGTCTCCAAATACTGGCCCTTTATTCCTTTATAAGTCTAGTAGAAAATGAACTCGTCTT 
TACTTCATTGACGAAGACATTGTATTCTTCCCCAA7\ATAGTGTTTAACTACTCTAGTCTC 
ATCCATAATATCCCTAAATATCAGTGATTTCAGTGAGTAAAACCTGACAACAGTTATTGC 
TTTGACTCTTAATTCAATTGTGCTGTAACATAGAGGAAACATTCTAGAACATTTCCATAT 

30 TAATTTGTGCTTGTAGC7^AACC7^AATTCTCCCCAGTTGGGTAAAAATATCAAAAGCACA 
GAGTAATCAATTTTGAAATCACTCAG7VAGACATCATTGTTCTATATATGTTTTTTTTAAA 
CTTCCCTCTAACAAGTATCAGATCTTTGCCTTTACAGGGTCTGGTCTTACCATGACTATA 
TTTTATCACCATGACCTATTTTCTCTTCATCTCTTTGTTTTCACTAACTCAGTAGCAACC 
AAATATCACATTAATAGCTAACTCTGGGCACTTATTTCTCAGCCTTTATCTATTCCAGAC 
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ACTTTCAATGTATTTCTGCTAAACACAATGACATCTCTTTTTGTGTTCTAACGACAAGGA 
ATCATAACTTTCCAACTTTTATACATGGTAGACATATTTGGTGAACTTAACTTCTGACTC 
TTTCTTTAGAAGACTGAAACTACTCCGGAAAGCAAGCCTTCTGATGGAGAAATAGATACG 
GGTATCGTGATTCATTGTGAAAGTGAATTCCGGTGCCTGGAAAGAAATGGATATTTTTTT 
5 TTCTCTTGAGTGTGTCACTCTGACATATGTTCCATGTTGAATCCATATTTGATACTGATA 
GCATGAATGTAAGTAAAGCATGTATGTAAGTAAAGACTGCTACCAAAACTTCGATTCAAC 
TTTCCTCAGCAGTATCCCTGATATTGCATAAGAAAGAAAAAACACGCTGTCCTACTTGAA 
GAAGGACGTGTTCCATGCAATGTGGATGTGTCCCAGGCTACATTGGCTCAACTGCAGCTG 
AAGGTGGGATGGGAAATGGTATAGTTAGTAATGTCTGCTGAGCTGTCTCACTGGAAAGGA 
10 TTCTGAGCAGAGTAAATGTAAGCAATGTGGCCAAGGTCTCCTAGGAATGGGTTGTAAGCT 
TGTAAGGAGTTGGGTTGTAAGAGTTTGGGATCCTTTCAGAATGGATTGAGCAAGAGCCAC 
TGAAACTTGGACTATACCTTTGTTATTTGTATCTAAATCCAGAAGGGTCTTTGCATGTTC 
CAAAATCTCAGATAGCTGGAAGGAAGAAGGACTGTTCTCTTTACAAGTATATAAATAGAG 
AATGAGCTAAAAAGGACCCCCTCACCCCCGCCGTCACACACAGGAATACTATTCCAGAAA 
15 CTAGGGAGTATTTTTAGTGTTCTCACTATTTCCCTTTGAAAAAAGTGCAATGGAAAACTT 
ATCCATGACATACATGAGGTTGGAGTGATAAAAACAGCTGAAGGAAGAGGAAGTCTGAAA 
AAAGATGGAAACAGCAATGATGCTTGTCCTATATATGTGTGACACCCACTAGTTCCCAAG 
GAAACCTTACATCCATTATCTCATTTCAAGCTGGAAGGACAAGTCAAGATCACTCAACCG 
ACCCAGCTGGAAAACAGACCTAAGAATGTTAAACTCATACTGATGGTTATTTCTCACTCT 
20 AAAGTCAATGCAAATGGATAGCAAACAAAGGGGCTATTTTTTTAAGGGACCAGAGGGTTT 
CAATCTAGAATCAGAGAAAAGATAAAAAGGGAGATGCTATAGAAAAACAATAGAGAAGAT 
GTGGCCAAGAACAAGGAAAATCTCCAGTTAGCTTGGCACTTAGGGGCCAACATGTTTCTG 
TTGTTCGGTCTTCAATACTGTATTGCATGTTGGGCTCACTATGTTTTAGTTGTGAGTGGG 
TTGTGCTTCCTGGAATTAAGAAAGGTCTGTTTCTAGATTTCAGGTACAAATGTTTAGAAG 
25 CCCATTGGTAGCATCAGTGAAATTAGGAAAAAACTGTGAGCACTGCTGGCTGGACTTGGC 
AAAGTCATTCACTATTTACACATCAAATTATTAGCAACTTGAAAGTAAATCTTTGCTCAT 
CATCCAGTGGCCCCCATGATCCTGGTGAATGACTTGTAATACTGTGGAGACTGGCAACGA 
CGGTGAATTCCTAGTAACACTTACCATAGAATCTGTTCATAATTAGACTCGCCCAGATTT 
TAGTTGCTAGAGAACAATCTTTCTCCTTTACCCACATTCCTACTGAGTAGGATGCATAGG 
30 TTCGGAAACCCCCATGGCATCGTTTGACTCCTCCTGGTAGTCAAGAGAGTCCAGTCACCA 
GTCTCCGAAACACCTGCCAAGTCCTAACTCCCAACAGTCTACAGTGTAAACCTCAGTGTT 
TGCATGAGGTTTATGTATCTCCTTACCATTTCCTAAATGTCAATACCCGTGCACAGGATA 
TTTGCATAGGCTGCCTCCAAGCCTGGGAAACACTCTCCTCCTCGCATTTGCTGGGTTTCA 
CCTTTCCAATTCAGTGTGCCCTTTAAAAGGCACTGCTTTTCTAGGCCCACCACTATTGCT 
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GCTCACGCATGAACATCAAATCTACCACAGGC.TTTTGCCTCTCAGAATTATTCTTCTTTC 
TACTATGCAATGTGGTATCCATGAGAACTTTGTCACATTGTCAAATTCTACCTTTGTTTT 
AATGnGnGCCTTTGTAATAGnGACTATGCCCAGAAATTAAATTATAGTAAGATGGGTAAC 
AACnCTTCAATTnTGGAATTTATAATTAAATAAATATTATGTAATATTATGACTTATTAT 
5 AAnGTCAATCTACTGTACCCTACTCCTACTAGGAATGCAAAGACAAATAGCAATGTGATC 
AGCATGTGCTCTTTCACAAGATCATATTGTGCATGTTGCTGATGATGCCCACAGTGCATC 
TATCAGAATATCTCTGATCATTTTTTTTTTTTTGCTTTTGAGAAGCCCCGGTTGGTGCTG 
GGATGCTTCATAGCAGGTCCACCATAGACACATGCTTAGAGGAAAGCTGCCTCTCTCTCT 
TCATTCCCAAGGAACAGTAAAAGCAGAAAAGGCTCTTATGTTCTAAAGAACAGAAAATAG 
10 CCTGCATTTCAACTACCTCCTGTTCAGAAGGCACCGAAACACACCACCAAGCAAGACACC 
CCTTTACTTTCTCCTGCTTCCCTCAATTTGATGATCATTTGGAAATAAGAAGAAAG7VAAA 
AGATGTGGAAGCCAATTAAAAACAGTCTTGTCTATCTCCCTGGTGAGCTCTCAACTTCTT 
i= J AGTCAGACCAAAGTAGGTGAAAAAATAATAATTTTTAATTTGGTATGAGAGTCATGTTTA 
m GGCTGAA7VATCTTAAAAAATCTTAGCATAAAAACATTTTCCCCTAGACCCATGAAATTTA 
S 1 5 TAATATTATCTGTGGTTGAG7VAAGGCTAGTTATAGAAAAATGTTTAGAATCAGAATATTT 

l 3 ^ TGAGGGCTCTTTTTTTGTTTTGCCTAATCATTACATTTGTTATAAGAAGTCTAAAAGTTG 
rU GTATGCTACAGGTCTTGTCATATTTTCTCTGAGGTTGAGTGCCAAGTAGTCTGCATTGTG 
q- TTT7\7\ATCCTGCTTAAAATTATCCCAAGACAATAT7^ACTTCTCAGGAGCT7y\GCCAAGGG 
[J; CCCCTTTCAGACTACCTTAGTCCTCTCTCACCGTTGTCACCGTGGCTCATACATCAGTVAT 
fU 20 CCTGAGGGAGCATCATGAAATCTAAGGCTTTACAACAGAATCTTTCTATCCCTGGTAGAA 

;:i ATCTTTTAACCTTGGGTTTTATTCTCATGCCATTCTGATGCTCGTATTTAAATTTTATGT 
GTTTTTTCATATGTTCTTGCATTTCTATCGTTAAATTATGGTGACATACTTTCAAATGCT 
TTGTTATTTTTVAAAAGGGACAAAGAGAGATAGAAAGACAGGGAAAGATAGACAGAGGCTT 
GCCTAATACAGTCAAGAAAGAAGCTATCAAAAGTATTTAGCAATACAACATTTATGATAT 
25 ATTCATAACTGTTAACCATTTTTAATATTCTAAAATTTCACTTTTGTTTCAGAAATGTAT 
ATTAAGAGAATCTGAGAAACATTTTTTTCTCATAGATGTAGAAAAACACACAAAATAAGG 
TATAACACATTTAAGTGATTGAAAATAAAAACAAAAGCTTGCT^AACAGGAGGAAAAGTAC 
ATTGTAGGCTTTCGACATGGAGCTGCTACTAGGACCCAGGACTTGTTTATCATTTATTTG 
CCAAGTCCCACAAACTCAGGGCAATACATCTCTGAGACAGTTTCCTATATTTTAATAAAA 
30 CTTCCAAAATTGATACTCAGTGTGAATTGGCTAGCTTTAATGGCAGTCATTGGATAAACA 
ATTCCAATGCCAAATTTCCCTAAGTTGATATATTTGATTAATATGTATATTAAAACATCA 
GGCTATCCATCGGTTGGATCAAATACATTCTTTAGGGATCCATTCTTTTCCTTAAATTTG 
ACTTATATGTGGATTCTTTTCACAATAAATAAGTAAATGAGCATTTATTTTAAAACTATT 
TTAGACGGAACTGAATTACAGCCAAGGTAGTCAAAATGACTGAGAATAATCACTTACATA 
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TTTACAAGGGAAAGTGACTCTTCAGATTTAAGTTTAAAATTAGAAGAGAGATAAATTTCA 
CAAGCTTTCACTCCTAAGGCTAAAGATAGGCTGTGTAGGTAGTTATTTCTGAGCACATTG 
GCACATCACCATTGTCAGTACTTGAGGGTTTGAATGAAGCTCACTCAAAGAACTTGGAAA 
GAAGGTGGTCTTCTGACATCAATCAAGAAACAAGCTTTCCTCCCTACTTCTTCCCTAAAT 
5 GCAACAACCTAAGAATTATCCACAAGATGGATGGCGCAAGGGTTCCTCAATCAATTTCAG 
GATGTACATCAATGCGCAGCCTATACTACACCGAAAAGGAAGCGCATGGGTCTTAAAAAG 
TAAAGGGGATATCAAAAAATTCGCT^ACCAAACAAAAAGTGGCACACATTTAAGCTAGGTC 
TATGTTTGGTCAGTTACACCTGGAG7\AGGGGGACATTTGGTCAGCTCATTCGAACACTGT 
CAAGTCCTACCAACAATTCCTCTATGCTATTACCCATTAAACCTCAGGTCTCATCGAAAA 
10 AAAAAAAAAAAA 

SEP ID NO:83 

Rat T2R04 amino acid sequence 

15 

MLSAAEGILLCVVTSEAVLGVLGDTFIALANCMEYAKNKKLSKIGFILIGLAISRIGVVW 
IIILQGYMQVFFPHILTFGNITEYITYIWVFLNHLSVWFATNLNILYFLKIANFSNSVFL 
WLKSRVRVVFIFLSGCLLTSWLLCFPQFSKMLNNSKMYWGNTSWLQQQKNVFLINQSLTN 
LGI FFFI IVSLITCFLLIVFLWRHIRQMHSDGSGLRDLNTEAHVKAMRVLISFAVLFILH 
20 FVGLSIQVLCFFLPQNNLLFITGLIATCLYPCGHSIILILGNKQLKQASLKALQHLTCCE 
TKRNLSVT 

SEP ID NO:84 

25 Rat T2R04 nucleotide sequence 

TGGTTCCATCACATGACAATAGGCTTGAAAAACTTGCAGATAGAGAAGACATAACCCCTC 
CAACAAGAAGCCAACATATGGGACATTCTCCAGCAGATAATTTATAACAGATGCAACGGG 
AGCAACTTCGAGATCTGCAAAGATGCTGAGTGCAGCAGAAGGCATCCTCCTTTGTGTTGT 
3 0 CACTAGTGAGGCAGTGCTGGGGGTTTTAGGAGACACATTCATTGCACTTGCAAACTGCAT 
GGAGTATGCCAAGAACAAGAAGCTCTCTAAGATTGGTTTCATTCTCATTGGCTTGGCGAT 
TTCCAGAATTGGTGTCGTATGGATAATAATTTTACAGGGGTATATGCAAGTATTTTTTCC 
ACACATACTTACCTTTGGAAACATAACTGAATATATTACTTACATATGGGTGTTTCTCAA 
TCACTTAAGTGTCTGGTTTGCTACCAACCTCAATATCCTCTACTTTCTAAAGATAGCAAA 
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TTTTTCCAACTCTGTATTTCTCTGGCTGAAAAGTAGAGTCCGTGTGGTTTTTATCTTTCT 
GTCAGGATGCTTACTTACCTCGTGGTTACTATGTTTTCCACAATTTTCAAAGATGCTTAA 
CAACAGTAAAATGTACTGGGGAAACACGTCTTGGCTCCAGCAGCAGAAAAATGTCTTCCT 
TATTAACCAAAGTTTAACCAATCTGGGAATCTTCTTTTTCATTATTGTATCCCTGATTAC 
5 CTGCTTCCTGTTGATTGTTTTCCTCTGGAGACACATCAGGCAAATGCACTCAGATGGTTC 
AGGACTCAGAGACCTCAACACAGAAGCTCATGTGAAAGCCATGAGAGTTCTAATATCTTT 
TGCGGTACTCTTTATCCTGCATTTCGTAGGTCTTTCCATACAAGTGCTATGCTTTTTTCT 
GCCACAAAACAACCTACTCTTTATAACTGGTTTGATAGCCACATGCCTCTATCCCTGTGG 
TCACTC^^TCATCTTAATTCTAGGAAACAAGCAGCTGAAGCAAGCCTCCTTGAAGGCACT 

10 GGAGGACTTAACGTGCTGTGAGAGAAAAAG 

AATTAATATCTGCCATGTTATTCCACTGATTTTTACCTGTTAGTTTCTCTGTGTCTCTGT 
TTAGTTTCTGTTTCCATGATCTGTCCATTGATGAGCGTGGGGTGTTGAAATCTCCGACTA 
TTGTTGTGTGAGATGAAATGTGTGCTTTGAGCTTTAGTAAGATTTCTTTTGTGAATGTAG 
GTGCTTTTGCATTTGGTGCATAGATATTTAAGATTGAGAGTTCAGCTTGGTGGATTTTTC 

15 CTTTGATGAATATGAAGTGTCCTTGCTTATCTTTTTTGATGACTTTTGATTGAACGTC7VA 
TTTTATTGGATATTAGATTGGCAACTCAAGATTGCTTCTTGAGGTCATTTGCTTGGAAAG 
TTGTTTTTCAGCCATTTACTCTGAGGTAGTGTCTGTCTTTGTCTCTGAGGTGTGTTTCCT 
GCATTCAGCAAAATGCTGGGTCCTCTTTACATATCCAGTTTGTTAGTCTATGTCTTTTTA 
TTGGGGAATTGAGTCCATTGATGTTGAGAGATATTAATGAATAGTGATCATTGCTTCCTG 

20 TTATTTTCGTTGTTAGATGTGGAATTATGTTTGTTTGTCTCTCTTTTGGTTTTATTGCAA 
GGAAATTATATACTTGCTTTCTGTATGGTGTAGTTTCTCTCCTTGTGTTGCAGTTTTCCT 
TCTATTATCCTTTGTAGGGCTAGATTTGAAGT^AAGATATTGCATAAGCTTGGTTTTGTCA 
TGGGATATCTTGGTTTCTCCATCTATGTTAATTGAGAGTTTTGCAGGATATAGTAGCCTG 
GGATGACATTTGTGTTCTCTTAGGGTCTGTATGACATCTGTCCAAAATCTTCTGGCTTTC 

25 ATAGTCTCTGGTGAGAAATCGGATGTAATTCTCATAAGTCTGCCATTATATGTCACTTGA 
CCTTTTTCCCTTATTGCTTTTTATGTTCTTTCTTTGTTTTGTGCATTTGGTGTTCTGATT 
ATTATGTGATGTGAGGTATTTCTCTTCTGGTCAAATCTATTTGGAGTTCTGTAGGCTTCT 
TGTATGTTTATGGGCATCTCTTTCTTTAGGTTATGGATGTTTTCTTCTATAATTTTGTTG 
AATATATCTACTGTCCCTTTAAGTTAGGAGCCTTCACTTTCTTCTATACCTGTTATCCTT 

30 AGGTTTAATCTTCTCACTGGATTTCCTCGATGTTTTGGACTAGGAACTTTTTGCATTTTA 
CATTATCTTTGACAGGTATTTCAATGTTTTCTATGGTATCTTCTGCCACTGAGATTCTCT 
CTTCTAGCTCTTGTATAATGTTGGTGATGCTTGTACCTGTGACTCCTTGTTTCTTCCTTA 
GGTTTTCTATCTCCAGGGTTGTCTCCCTTTGTGCTTTTTTTATTGCTTCTATTTCCATTC 
TAAATCCTGGATGGTTTTGTTCAATTCCTTCACCTCTTTGGTTGTATTTTCCTGTAATTC 
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TTTCAGGGATTTTTGTGTTTCCTCTTTAAGGGCTTCTACTTGTTTACTTGTGTTGTCCTG 
TATTTCTTTAAGGTAGTTATTTATGTCCTTCTTGAAGTCCTCCATCATTATCAAAAAATG^ 
TGATTTTTAAATATAAACCTTGCTTTTCTGGTGTGTTTGGATGTCAAGTATTTTCTTTGC 
TGGGAGAACTGGGCTCTGATAATGCCAAGTTGTTTGATTTCTGTTGCTTAGTTTCCTGTT 
5 CTTGCCTCTCGCCATTGGGTTTTCTCTGGTGTTTGCTTATCTTGCTGTTTCTGAGAGTGG 
CTTGACACTCTTGTAGGCATCTGTGTCAGGCCTCCTGTAGAACTGTTTCCCTGTTTTCTT 
TCAGCCTTTTCTGAG7UVCAGGTGCTCTGATCTCAGGTGTGTAGGCATTCCTGGTGACTAT 
CTTTCAGCTTTAGGAGCAGGCAGGAATCAGAAGGGTCCTGTCCCTGACTGCTCCTAGATC 
CTTGCACCCAGGGGGCACAGTTAGCACTAGGCAATTCCCTCTTGTGTAGGGAATGTGGGT 

10 AGAGGATAGTCGCCTCTGATTTCTCAGGAATGTCTGCACTTCTGAAAGTCCAGCCCTCTC 
CCCCACAGGATTTAGGTGCAGGGAGCTGTTTGACCACTTCAATTCAGTCCTGGGTGTAGA 
CCAGAACCACAGGTAAAAAAGAATGACTTCATTAAATTAGCAGACAAATGGGTGGAACTA 
GAAAATGTCATCCTGGGCTGGAGAGATGGCTCAGTGGTTCAGACCACTGGCTGCTCTTCC 
AGAGGTCCTGAGTTCAATTCCCAACAACTATATGGTGGCTACCAACCATTACAATGAGAT 

15 CAGATGCCCTCCTCTTGTGTATCTGAAGAGAGTGACAGTGTACTTACATACATAAAATAA 
ATAAATAAATCTAAAAAAATGTTAAAAAA 

SEP ID NQ:85 

20 Rat T2R05 amino acid sequence 

MLGAMEGVLLSVATSEALLGIVGNTFIALVNCMDCTRNKNLYNIGFILTGLAISRICLVW 
ILITEAYIKIFSPQLLSPINIIELISYLWI ITSQLNVWFATSLS I FYFLKIANFSHHI FL 
WLKRRINIVFAFLIGCLLMSWLFSFPVVVKMVKDKKMLYINSSWQIHMKKSELI INYVFT 
25 NGGVFLLFI IMLIVCFLLIISLWRHSKWMQSNESGFRDLNTEVHVKTIKVLLSFI ILFIL 
HLIGITINVICLLVPENNLLFVFGLTIAFLYPCCHSLILILANSRLKRCFVRILQQLMCS 
EEGKEFRNT 

30 SEP ID NO:86 

Rat T2R05 nucleotide sequence 

AAGAGATTTCAGATACTACCACAAACATTTTTTAAATATATGTAAGTCTTTAAAGAAAGA 
AGGGAAAGCCACTCCTTTATTGAGCAGCCAATAGATTGCCATCTTAAAATTCTGTGGCAG 
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AAGCTATTTTAAAGATCTGCGAAGATGCTGGGTGCAATGGAAGGTGTCCTCCTTTCAGTT 
GCAACTAGTGAGGCTTTGCTTGGCATTGTAGGGAACACATTCATTGCACTTGTGAACTGC 
ATGGACTGTACCAGGAACAAGAATCTCTATAATATTGGCTTCATTCTCACTGGCTTGGCA 
ATTTCCAGAATCTGCCTCGTGTGGATCTTAATCACAGAGGCATACATAAAAATATTCTCT 
5 CCACAGTTGCTGTCTCCTATCAACATAATTGtAACTCATCAGTTATCTATGGATAATTACC 
AGTCAATTGAATGTTTGGTTTGCTACCAGCCTCAGTATCTTTTATTTCCTCAAGATAGCA 
AATTTTTCCCACCACATATTTCTCTGGTTAAAAAGAAGAATTAATATAGTTTTTGCCTTC 
CTGATAGGGTGCTTACTTATGTCATGGCTATTTTCTTTCCCAGTAGTTGTGAAGATGGTT 
AAAGATAAAAAAATGCTGTATATAAACTCATCTTGGGAAATCGACATGAAGAAAAGTGAG 

1 0 TTAATCATTAACTATGTTTTCACCAATGGGGGAGTATTTTTACTTTTTATAATAATGTTA 
ATTGTATGTTTTCTCTTAATTATTTCCCTTTGGAGACACAGCAAGTGGATGGAATCAAAT 
GAATCAGGATTCAGAGATCTCAACACAGAAGTTCATGTGAAAAC^TAAAAGTTTTATTA 
TCTTTTATTATCCTTTTTATATTGCATTTAATTGGTATTACCATCAATGTCATTTGTCTG 
TTAGTCCCAGAAAATAACTTGTTATTCGTGTTTGGTTTGACGATTGCATTCCTCTATCCC 

1 5 TGCTGCCACTCACTTATCCTAATTCTAGCAAACAGCCGGCTGAAACGATGCTTTGTAAGG 
ATACTGCAAC?^TTAATGTGCTCTGAGGAAGGAAAAGAATTCAGAAACACATGACAGTCT 
GG AAG AC AAAC AAT C AG AAAT AGT AAG T G AAAAAAAAAAAAAAAAAA 



20 SEP ID NO:87 

Rat T2R06 amino acid sequence 

EALVGILGNAFIALVNFMGWMKNRKITAIDLILSSLAIMSRICLQCI ILLDCIILVQYPDT 
YNRGKE1MRI IDFFWTLTNHLSVWFATCLSIFYFFKIANFFHPLFLWIKWRIDKLILRTLL 
25 ACLILSLCFSLPVTENLADDFRRCVKTKERINSTLRCKLNKAGYASVKVNLNLVMLFPFS 
VSLVSFLLLILSLWRHTRQMQLNVTGYNDPSTTAHVKATKAVISFLVLFIVYCLAFLIAT 
SSYFMPESELAVIWGELIALIYPSSHSFILILGNSKLKQASVRVLCRVKTMLKGRKY 

30 SEP ID NO:88 

Rat T2R06 nucleotide sequence 

GTGAGGCCTTAGTAGGAATCTTAGGAAATGCATTCATTGCATTGGTAAACTTCATGGGCT 
GGATGAAGAATAGGAAGATCACTGCTATTGATTTAATCCTCTCAAGTCTGGCTATGTCCA 



134 



GGATTTGTCTACAGTGTATAATTCTATTAGATTGTATTATATTGGTGCAGTATCCAGACA 
CTTACAACAGGGGTAAAGAAATGAGGATCATTGATTTCTTCTGGACGCTTACCAACCATT 
TAAGTGTCTGGTTTGCCACCTGCCTCAGCATTTTCTATTTCTTCAAGATAGCAAACTTCT 
TCCATCCTCTTTTCCTCTGGATAAAGTGGAGAATTGACAAGCTAATTCTGAGGACTCTAC 
5 TGGCATGCTTGATTCTCTCCCTATGCTTTAGCCTCCCAGTCACTGAGAATTTGGCTGATG 
ATTTCAGACGCTGTGTCAAGACAAAAGAAAGAATAAACTCTACTCTGAGGTGCAAATTAA 
ATAAAGCTGGATATGCTTCTGTCAAGGTAAATCTCAACTTGGTCATGCTGTTCCCCTTTT 
CTGTGTCCCTTGTCTCATTCCTTCTCTTGATTCTCTCCCTATGGAGACACACCAGGCAGA 
TGCAACTCZ^TGTAAGAGGGTACAATGATCCC^GCACAACAGCTC^ 

10 AAGCAGTAATTTCCTTCCTAGTTCTGTTTATTGTCTACTGCCTGGCCTTTCTTATAGCCA 
CTTCCAGCTACTTTATGCCAGAGAGTGAATTAGCTGTAATTTGGGGTGAGCTGATAGCTC 
TAATATATCCCTCAAGCCATTCATTTATCCTGATCCTTGGGAACAGTAAACTAAAACAGG 
CATCTGTAAGGGTGCTTTGTAGAGTAAAGACTATGTTAAAGGGAAGAAAATATTAGCATC 
ATGGATATATTTGAAGAAAAACTATCACTGTCTAAAGA7\AAAGGATGACAAATCATTATC 

15 TTTCATTCTTATATGAATATTGCTTTCATGCGGT7\ACATCTTTTAACAAACTT7\AATC7\A 
ATGTTGGGAAATCTCATATACAGCAACTTTGCATGTCTCTCTGTCTATTTCCCTCTCCCT 
TTGTACATAGTTGACATAAAAAAAGAATTTTCATGACAAAATTGTAATAAATAGCTACAG 
AGGCAGCACATTTTCATAGTAAGTTCTGAATCACTCTTCCAAATGC7VAAGCTGCCTGACA 
AATTCAAAACAACTGTAACAGTATTTCACTGCTGTTTGCATTCTTTGGAAAAGCAGGTGG 

20 TTTGTTCCTATGACCTGACTTGGAGTTTTCTTCTTACATCACTG 

SEP ID NO:89 

Rat T2R07 amino acid sequence 

25 

MGSSLYDILTIVMIAEFI FGNVTNGFIVLTNCIAWLSKRTLSFIGWIQLFLAISRVVLIW 
EMLLAWLKYMKYSFSYLAGTELRVMMLTWVVSNHFSLWLATILSIFYLLKIASFSRPVFL 
YLKWRVKKVLLLILLGNLI FLMFNILQINTHIEDWMDQYKRNITWDSRVNEFVGFSNLVL 
LEMIMFSVTPFTVALVSFILLIFSLWKHLQKMHLSSRGERDPSTKAHVNALRIMVSFLLL 
30 YATYFISFFISLIPMAHKKGLDLMFSLTVGLFYPSSHSFILILGHSNLRHSSCLVITYLR 
CKEKD 

SEP ID NO:90 
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Rat T2R07 nucleotide sequence 

CAGTAGCATVAATTTTACTATGTTCATTGATATTATGTCAnGnCACTACGTAAGAAGGAAG 
ACTTGAAAGAAAGCTTATCTGAGTTTTTAAGAATACATGGACATTTCAGCTTGGC7y\ATG 
5 ACGAGCTGTGAATTTTTGTCATCTGGACATGGGAAGCAGCCTGTATGATATCTTAACTAT 
TGTCATGATTGCAGAGTTTATATTCGGAAATGTGACCAATGGATTCATAGTGCTGACAAA 
CTGTATTGCTTGGCTCAGTAAAAGAACTCTTTCTTTCATTGGTTGGATCCAGCTTTTCTT 
GGCCATTTCCAGAGTGGTTTTGATATGGGAAATGTTACTAGCATGGCTGAAATATATGAA 
GTATTCATTTTCATATTTGGCTGGCACAGAATTAAGGGTTATGATGTTGACCTGGGTAGT 

1 0 TTCCAATCACTTTAGTCTCTGGCTTGCCACCATTCTAAGCATCTTTTATTTGCTCAAAAT 
AGCTAGTTTCTCCAGACCTGTTTTCCTGTATCTGAAGTGGAGAGTAAAAAAAGTGCTCCT 
GCTGATTCTTCTCGGAAATTTAATCTTCCTGATGTTCAATATATTACAAATCAACACTCA 
CAT AGAAGAC T GGAT GGAT CAAT AT AAGAGAAAT AT AAC GT GGGAT T C CAGAGT GAAT GA 
ATTTGTGGGGTTTTCAAATCTGGTTTTATTGGAGATGATTATGTTCTCTGTAACACCATT 

1 5 CACCGTGGCTCTGGTCTCCTTCATCCTGTTAATCTTCTCTTTATGGAAACATCTCCAGAA 
GATGCATCTCAGTTCCAGAGGGGAACGAGACCCTAGCACAAAAGCCCATGTGAATGCCCT 
GAGAATTATGGTCTCCTTCCTCTTACTCTATGCCACTTACTTCATATCCTTTTTTATATC 
ATTAATTCCTATGGCACATAAAAAAGGACTAGATCTTATGTTTAGCCTAACTGTTGGACT 
TTTCTACCCTTCAAGCCACTCATTTATCTTGATTTTGGGACATTCTAATCTAAGGCATTC 

20 CAGTTGTCTGGTGATAACCTATCTGAGATGTAAGGAAAAGGATTAG7VAATTCACTATTCC 
ATAAGGCAGTTAAACCACATGCTATTAGGTATACTCAGTGCTAGATCCCTAGGCAAGCAT 
■ TAACATTAAAAATATATAATTTCTAGATTCTTCTATTTGTGATAAACCACTCACTTAGAA 
TAATGCTATVAGTAGCGTGATGTTGTATATAAGTGTTVAGAATAAAATGTAATTAATTTAGT 
TTAGGCACAATAACATATGTCTACTAAGTAAAAACTAGGCAGGCTGCTACACGCATATTA 

25 GAATCCAGGCTGAGGTATATAGACTCAAGAAATACTGTGGAATAAAGATTTTAATTTTCA 
TTCTATTGTGAGTTATGTGAAATCAATGCCATTAAAGGCATACACAAGATTTTCACACAC 
TGAAACAACTTCTTGCATTTTGTCATATTGTATTGGAAGTAAATTGGAGATAAACTTAAT 
ATCAATAAATTACAAAATGTAAACATAAACAGGGTGATTAAAAATTAGCCTCTAGGTCCT 
GGGGAAATGATTCaAGTAAAGTGCTTTCTTTTCAAATAGGAGAATCTGATTGTAAATCAT 

30 . CTAAAAGTCTGGCATAAAATGTCAATGAAAATTGTATGTAAAATATAGCTATgGCmAAGA 
GCACCmAAGAAAAGAAAATTTTTGCCTTTGAAACCCAGTAATTGATATCCTTTAAAAAAG 
CAGTTACATATTTTTCTGTTTAAGATTTTGTCAAAGGGTAGCTTTGACAACTAATATAAG 
CTGAGGAAGGTAGCAAGTGTGAAGTCAGCTAATGGGGTCAGTCAAGTGCTGTTAGCAGCA 
GATGGAGGCCACTGCTGAATTTAGCAGGCAATTTACAGGGTGAGCACTGCTAGTGCTGAC 
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AGAAGAAAAACTCTGAAATTTTAACTCTTTAGGGTCTGGTGAGAAAGAAAAAGAGAGAAA 
ATCGCATATATATATATATATATATATATATATATATATATATATATATATATATATATA 

TCATGGAAGCTCTAACAAGTTGACTCAAACAACTTTATGATGTTTTTAGGCCCTTTTATT 

t 

TTAATGTCAGTGAATTAGGTGTGGTACAGCAATATTGCTACTTTTAAATTCAAAGCAGT|' 
5 GTTTTATATATTATTCATTATATAAGCTAATTATAAGTTTAAATCAAAAGGTTTATTTGT 
CCATGATTTTACTTTATCATTGGGCACACCTGTGCTCTCATCCTTGGGCTTGACCTAGAA 
TGAAAGTTTATCCTTGATCATATGTCTGTCACAAGACTACTTCTCTTCCTATAGTAGTTT 
ATGTACTTACAATATACAAAAGTTTATTGAATTCCTTTTATCACTTATGCAGCCTTTTCT 
TACTATTCTATTCTATTCTATTCTATTCTATTCTATTCTATTCTATTCTATTCTATTCTA 
10 TTCTATTCTATTCTATTCTAGAATCTAACCTATACATTCATTTCTGGCAAAAC7VACTTAT 
ATCATCTCCTTAATTATTTTATCAATTAATCTAACATCCTG7VAGTTATTTAAATCTAATA 
TAAGGACTCTGTAAAGTCACAAATTTATTTATACTTCACAAAATTCATTATTTTATGGAA 
3 CTGCAGCATTGCCTGGGCCAGGAGTCACAAGAGTTCCAGAGTTGACTTTATTGGCATCTG 
fl CCTGGCTAACTGAAGGATCAGTTTTCTGTGTACAATAATTTTGTGTATCTCTTTTGATGC 
Z 1 5 7\AGATATGAAAAATAATTTCAGTCTAAAAGTGTCCTTAAATTTGAAACTCTCTGGCCAGA 

J ATCTAACTATTGATGACCAGTTTGCACCATGGACTCAGTGTCTTCTATTGCTTTAAAATA 
jj AGCAACATCTTGAATGCTTTTCTTGTGTATTAGGCAAATAATTAACAACATGTTTCTATG 
^ ATTGTCTCAAT7VAC7VATACTATATTTCTCACAGTTTTTAATTTTTATGGCAAAGTTGGCT 
U AATAAGAATTTTTTTCAAATTATC7\AACGTGAAGAAAACTTGACATTTTATTTCATGGAG 
h 20 ATTCTAAATGTTTTCTTAGCATATTGCCTTTTTACTAACTTGATTTTTATCATGTTTTGG 

3 TAGTATTTCTAATTTTCCTTTTTTTCTAAGTATGTTATGTAGTAACACCAGGAGAATGAA 
ACAAATGACATTTATACT7\AGGATGTGACAAATAAGGCCCAAAGAAAGTTTTGAAAATCA 
TGATCTCATTTCTATTCTTCTTTATTAAGTATAGCATAAGCAAAATTCTGATGGTGGTCT 
TGGCCCATATCTTTGAACACAGTGTAGTGGTGAAGACTTTTTCAAATATTATGTCATATT 
25 TGTACCCATCTCTGTACCTATTTCTTCTGATTTCATGAGGAAAAAATGAGGAAGGGTTTG 
TTTGTGTGCTGGAGCAGCTGAAGTGGACCAAGGGGCAGGAATTCTCTCTGTTCGGTCCTA 
GTGTGACTGATGATGCTCTCATTGAAAAACAGGAAGAAGAAGAAAGACTTTATATGCACC 
ATTCACTCCTTCCCCCTCCTACATTCCACCTCCCTCTTGAAAGAGTGTCTATCTATATAG 
ATATAGCTATCCTGAAATCCATTAAGTAGACCTGACTGGCTTAAATCTCACAGAAATTCA 
30 CCTACCTTTTCCATGATTGCTGAAATTAAAGACATGTGCCGACATATTGGGCACATTCAG 
ACCTTTTGCCAACTGTCTTTCAACTCATTTGGACCTACTGAGAAGTATTCAAAATATTTG 
GTTGTTTTAAATAAAAGGAAAGTGGGTCTATATTACTTGAATTGGATAGAGAAATTTTCA 
CTTACAAGTGATATTGAAAATGGGGGAGAATGTATTTTAGCATAAGCACCAGAACACAAA 
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GCAATTCTTGTTAAAACTTTATCGATAAATTGGATAAATGTTAAAAAAGAAAAAATAAAA 
TATACGAACTATTATGAAAAAAAAAAAAAAAAAA 



5 SEP ID NO;91 

Rat T2R08 amino acid sequence 

MEPVIHVFATLLIHVEFIFGNLSNGLIVLSNFWDWVVKRKLSTI DKILLTLAISRITLIW 
EMYACFKIVYGSSSFIFGMKLQILYFAWILSSHFSLWFATALSI FYLLRIANCSWKI FLY 
10 LKWRLKQVIVGMLLASLVFLPGILMQRTLEERPYQYGGNTSEDSMETDFAKFTELILFNiyi 
TIFSVIPFSLALISFLLLI FSLWKHLQKMQLSSRGHGDPSTKAHRNALRIMVS FLLLYTS 
YFLSLLISWIAQKHHSKLVDI IGI ITELMYPSVHSFILILGNSKLKQTSLWILSHLKCRL 
KGENILTPSGKPIN 

15 

SEP ID NO:92 

Rat T2R08 nucleotide sequence 

CTGCAGGTTGGTGATCCAGTAATGAGCAGCACTGTTATATCTCAGGCTTTCTAAGATCAT 
20 GGAACCTGTCATTCACGTCTTTGCCACTCTACTAATACATGTGGAGTTCATTTTTGGGAA 
TCTGAGCAATGGATTAATAGTGTTGTCAAACTTCTGGGACTGGGTCGTTAAACGAAAACT 
TTCCACAATTGATAAAATTCTTCTTACATTGGCAATTTCAAGAATCACTCTCATCTGGGA 
AATGTATGCTTGTTTTAAAATTGTATATGGTTCATCTTCATTTATATTTGGGATGAAGTT 
ACAAATTCTTTATTTTGCCTGGATCCTTTCTAGTCACTTCAGCCTCTGGTTTGCCACAGC 
25 TCTCAGCATCTTTTACTTACTCAGAATAGCTAACTGCTCCTGGAAGATCTTCCTGTATCT 
GAAATGGAGACTTAAACAAGTGATTGTGGGGATGTTGCTGGCAAGCTTGGTGTTCTTGCC 
T GGAAT C C T GAT GCAAAGGAC T C T T GAAGAGAGGC C C TAT CAAT AT GGAGGAAACACAAG 
TGtAGGATTCCATGGAAACTGACTTTGCAAAGTTTACAGAGCTGATTCTTTTCAACATGAC 
TATATTCTCTGTAATACCATTTTCATTGGCCTTGATTTCTTTTCTCCTGCTAATCTTCTC 
30 TTTGTGGAAACATCTCCAGAAGATGCAGCTCAGTTCCAGAGGACATGGAGACCCTAGCAC 
CAAGGCCCACAGAAATGCTTTGAGAATTATGGTCTCCTTCCTCTTGCTCTACACTTCATA 
TTTCCTGTCTCTTCTTATATCATGGATTGCTCAGAAGCATCACAGTAAACTGGTTGACAT 
TATTGGTATTATTACTGAACTCATGTATCCTTCAGTCCACTCATTTATCCTGATTCTAGG 
AAATTCTAAATTAAAGCAGACTTCTCTTTGGATACTGAGTCATTTGAAATGTAGACTGAA 
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AGGAGAGAATATTTTAACTCCATCTGGCAAACCAATTAACTAGCTGTTATATATTCTGTA 

TTGCAAACAAATCAGTGAGTTAGTGGTTCAAGGATTCCATCCTTGACTTATTGTATCATG 
GAAGTCATATAGGGAGAGGCTGAACAAGCTATCTTCTGTAAATTGGCAAGGGTTGCATAT 
AGTACTGGTACTGGGACACCATCCAACCATAAAACCTTCTAACCATAACCTACCTGACTG 
5 CAAGATATGCTGGGACAATGGTGGCTCAGAGATTTTGGGACTGGCCAACCAATGTCTATT 
CTTTCTTGAGGCTCACTCAATAAGGAGGCCATGCCCAACTCGTCcTGGATGGCCAGGAAC 
CAGAATCTCTGATGGsCCAATGATCTATGGnAGAACCCAGCATTACTGGGAAAAAAGAAT 
AATCACTTTGATGAATGGTCAAATATTTCCTAAATATATTCTGATACACTTGTACATCAT 
TTCTCTTTCCCAATCATCATCACAGGGACTTCTCCCCAGCACCTGATGGGAACAGATACC 

10 AAAATCTACAGCCAAATACTAAATGCAGGTTGGGGAACTCCACAAAAGACTGG7\AGGAAG 
TACTGTGAGAGCCAGAGTGGTCCAGAACACTAGGAGAACACAGAACATCGAATTAACTAA 
GCAGCACTCATAGGGTTAATGT7\AAATAAAGCAGCAGTCACATAGACTGCACAGGTGTAC 
TCTAGATCCTCTGCATATATGTTGTGGTTGTCT^AACTTGGGAGTTTTGTTGGACTAATAA 
CAATGTGAATAAGTAAGTCTCTGACACTTATTCCCGCTC.TTGGAACCCTTTTCCACATTT 

15 TGTATTGTCTTACCACCTTGATATGAAGGTTTCTGAATAGTCCAAAAAAAA7VAAA7\AAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAA 

SEP ID NO:93 

20 Rat T2R09 amino acid sequence 

MLSAAEGILLSIATVEAGLGVLGNTFIALVNCMDWAKNKKLSKIGFLLFGLATSRIFIVW 
ILILDAYAKLFFPGKYLSKSLTEI ISCIWMTVNHMTVWFATSLSIFYFLKIANFSHYI FL 
WLKRRTDKVFAFLLWCLLISWAISFSFTVKVMKSNPKNHGNRTSGTHWEKREFTSNYVLI 
25 NIGVISLLIMTLTACFLLI ISLWKHSRQMQSNVSGFRDLNTEAHVKAIKFLISFI ILFIL 
YFIGVAVEI ICMFIPENKLLFIFGLTTASVYPCCHSVILILTNSQLKQAFVKVLEGLKFS 
ENGKDLRAT 

30 SEP ID NO:94 

Rat T2R09 nucleotide sequence 

GGACACTGCAGCAGATCTGCTATAGAATAACAGATACAAACATAGCAACCTGCAGAGATG 
CTCAGTGCAGCAGAAGGCATCCTTCTTTCCATTGCAACTGTTGAAGCTGGGCTGGGAGTT 
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TTAGGGAACACATTTATCGCCCTGGTTAACTGCATGGATTGGGCCAAGAACAAGAAGCTC 
TCTAAGATTGGTTTCCTTCTCTTTGGCTTAGCAACTTCCAGAATTTTTATTGTATGGATA 
TTAATTTTAGACGCATATGCAAAGCTATTCTTTCCGGGGAAGTATTTGTCTAAGAGTCTG 
ACTGAAATCATCTCTTGTATATGGATGACTGTGAATCACATGACTGTCTGGTTTGCCACC 
5 AGCCTCAGCATCTTCTATTTCCTAAAAATAGCAAATTTTTCCCACTATATATTTCTCTGG 
TTAAAGAGGAGAACTGATAAAGTATTTGCCTTTCTCTTGTGGTGTTTATTAATTTCATGG 
GCAATCTCCTTCTCATTCACTGTGAAAGTGATGAAGAGCAATCCAAAGAATC^ 
AGGACCAGTGGGAGAGATTGGGAGAAGAGAGAATTGAGAAGTAACTAT 
ATTGGAGTCATTTCTCTCTTGATCATGACCTTAACTGCATGTTTCTTGTTAATTATTTCA 

1 0 CTTTGGAAACAGAGCAGGCAGATGCAGTCT^ 

GAAGCTCATGTGAAAGCCATAAAATTTTTAATTTCATTTATCATCCTTTTCATCTTGTAC 
TTTATAGGTGTTGCAGTAGAAATCATCTGCATGTTTATCCCAGAAAACAAACTGCTATTT 
ATTTTTGGTTTGACAACTGCATCCGTCTATCCCTGCTGTCACTCAGTCATTCTAATTCTA 
ACAAACAGCGAGCTGAAGGAAGCCTTTGTAAAGGTACTGGAGGGATTAAAGTTCTCTGAG 

1 5 AACGGAAAAGATCTCAGGGCCACATGAGTCTGGAACAGAAATGGGTAGTCTGG7\ATAATT 
GTAAGGAAGTCGTAGAAGGTCTTTTTCATTTGTACAGTGCTCTTACCTTGTTTTTGAGGA 
GATGTAAACTTTTTTATTTTTATTTTTTATCCTATGTG7\ATAAGTGTGTGTGTGTGTGTG 
TGTGTTTATGTGTGTGTGTATATATGTCTATGTGTGTTTTAGGAGGTTTAAGAGGGAAGA 
GGGAATAGAGGTATGTTGGTGTTTTTAACATGGATATTCACAGGCCAAGGAACTTGTTCT. 

20 CTCCTTTTACCTTAGGGTAGTGTCCTTTGTGGCTGTCACTCTGACAGTCTACACTAGTTG 
AACTAAGAGCTTTTAGCCAGTTCACTTGTCTAAACCTCCCTTCTCATGGTAGCAGTGTTC 
TGATTACAGAATCATGCTGTCACATACAGCTTTTTAACAAGGTTCCCATAGACAGAATTC 
ATGTCAAACGG7U\TGCACAGCTGTCACTCTTACCCACCGATCTCTCTTGCCAGCCCATTC 
CTATTGACTTTAAACTGTAGTATTAAACTTTACTGAAATCTTCTGCAACCAGTCTGACTA 

25 TGTCTCTTGAAATCACATGATATGGTGGAATTTTAATGCCATGTGAAAATTTGTTTGTTC 
AGTTAGTTTCCTACTCTGCCAAATCATTCTCTTACACTTGGCAGAAAAAAACCATCAACT 
GTAGACTATTTTGTGTAAAGACTAATACAGATAGAATAAGTATCTTAATCAAGATGTCAT 
TGTGATTATCCTAATTTCCCCAGAGCACTGGTTCCCTTTCCCCAGAAAGACTCACAAAGG 
AACTGAGGCAAACAGTTGTGGTCACTCTTGATATTTACCAGTTGAAACTGAAGAACAGTG 

30 TTTCCTTTCTGTTCAGTTTTACTACTTACAGTTACTTTATTTCATCCATTAAATCCCAAA 
GTGCTTATTAATAGTAGATATTTGATGAAGCAACAATGGTTATAAGAGTGGATGTGGATC 
TATGACAAAGATCTAGAGAAACAGACTATTTGTGAAAGATGGATGAAAGCCCTGATGAAA 
GGATTCTTCATGGTCTTTGACCCCAGGGAGTTTTGAAATCAAGCAGCCACAGATCAAAGA 
GAGCTGAGAAGAGGTTCTCCTG7VAGAAAATATCCAAACACATGGTGCCAGCCAAAGCAGA 
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AAATAGTGGACAATTCAGTCCAGGACCTGAATGAGGTAGACAATGTCCTGTTAAGGGTTG 
GAACAAATATATAGATATGGTCATTCATATACAGAAACCTACAGGCGTGTTTGAACTCTT 
GGTTTCTCAGTAATCAATTCTTAAATCTTTTTTAGAATGGATTTTTTATCATCATTCATG 
ATCTCTCAGCAGAGTCTGCAGGGGCTAAGAGACACACTAAGAGTATCTGGAGGGGGGAGT 
5 GTCTTCCTGCTCTATCAACCCCTAAAGTCATATATAACAATACAAAATTCCACATTAGTT 
AAGTTCTTTTTTTTACATCTTTATTAAATTGGGTATTTCTTATTTACATTTCAAATGTGA 
TTCCCTTTCCTGGTTTCCAGGCCAATATCCCCCTAACCTCTCCCCTTCTATGTGGGTATT 
CCCTCGTGCCGAATTC 

10 

SEP ID NO:95 

Rat T2R10 amino acid sequence 

MFLHTIKQRDIFTLIII FFVEITMGILGNGFIALVNIVDWIKRRRISSVDKILTTLALTR 
15 LIYAWSMLIFILLFILGPHLIMRSEILTSMGVIWVVNNHFSIWLATCLGVFYFLKIANFS 
N SL FL YLKWRVKKVVLM 

SEOIDNO:96 

20 Rat T2R1 0 nucleotide sequence 

CCCGGGCTGCAGGATTCGGCACGAGAATGAAAACTTTTGCTCTACTATTTTGCTGTTCTG 
TGATACCACAGACCATAAAACAATCGAGCCAAGGGATCAAGAGCTG7\AACTTCAGAAAGT 
GGGAATCAAATTTCCTTCCTGATAGGTTAGCTTATGAGAATTCAGCATCTTATTCAACTT 

25 CAGAAAATTGGATATAAGATACAGTGTCTGGATGAAGCCGAATTGATCTATTTGGGGAGA 
AAAAACGCC7^ACATTTATAATAAGGTTTTATGAGACAGTTCCTGGGAAATTTGGATATTT 
CCTAGTTAGTAATGTGTAAATGGGATTTTAAAACATGATTATTTTGTATTTTTAACAACC 
7y\CATGAGGAGCTTTTTAAATGCCACTTAGACATTATAAACTGAAGCATGTTCTTACACA 
CAATAAAGCAACGTGATATTTTTACTTTGATAATCATATTTTTTGTGGAAATAACAATGG 

30 GAAT C T T AGGAAAT GGAT T CAT AGCAC T AGT GAACAT T GT GGAC T GGAT CAAGAGAAGAA 
GGATTTCTTCAGTGGATAAGATTCTCACTACCTTGGCCCTTACCAGACTCATTTATGCGT 
GGTCTATGCTCATTTTTATATTGTTATTCATACTGGGCCCGCATTTGATTATGAGATCAG 
AAATACTTACATCAATGGGTGTTATCTGGGTGGTGAACAATCACTTCAGCATCTGGCTTG 
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CTACATGCCTCGGTGTCTTTTATTTTCTCAAGATAGCCAATTTTTCTAACTCTTTGTTTC 
TTTACCTAAAGTGGAGAGTTAAAAAAGTGGTTTTAATG 

5 SEP ID NO:97 

Rat T2R1 1 amino acid sequence 

GSGNGFIVSVNGSHWFKSKKISLSDFI ITSLALFRIFLLWII FTDSLIIVFSYHAHDSGI 
RMQLIDVFWTFTTHFSIWLISCLSVFYCLKIATFSHPSFL*LKSR 

10 

SEP ID NO:98 

Rat T2R1 1 nucleotide sequence 

15 GGATCCGGAAACGGTTTTATCGTGTCAGTCAATGGCAGCCATTGGTTCAAGAGCAAGAAG 
ATTTCTTTGTCTGACTTCATCATTACCAGCTTGGCCCTCTTCAGGATCTTTCTGCTGTGG 
ATCATCTTTACTGATAGCCTCATAATAGTGTTCTCTTACCACGCCCACGACTCAGGGATA 
AGGATGC7\ACTTATTGATGTTTTCTGGACATTTACAACCCACTTCAGTATTTGGCTTATC 
TCCTGTCTCAGTGTTTTCTACTGCCTGAAAATAGCCACTTTCTCCCACCCCTCATTCCTG 

20 TAGCTCAAATCTAGA 

SEP ID NP:99 

Rat T2R12 amino acid sequence 

25 

MLSTVSVFFMSIFVLLCFLGILANGFIVLMLSREWLWRGRLLPSDiyilLLSLGTSRFCQQC 
VGLVNSFYYSLHLVEYSRSLARQLISLHMDFLNSAT FWFGTWLSVLFCIKIANFSHPAFL 
WLKWRFPALVPWLLLGSILVSFIVTLMFFWGNHTVYQAFLRRKFSGNTTFKEWNRRLEID 
YFMPLKLVTTSIPCSLFLVSILLLINSLRRHSQRMQHNAHSLQDPNTQAHSRALKSLISF 
30 LVLYALSYVSMVIDATVVISSDNVWYWPWQI ILYLCMSVHPFILITNNLKFRGTFRQLLL 
LARGFWVT 



SEP ID NP:100 
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Rat T2R12 nucleotide sequence 



GTGTGAGGGACTGTGGGTAGGGGCTGGGAGGAGGCCAGGAACCAAGGCAACCAGTGGTGA 
CAGGAGGGGCTGAAATGCTATCAACTGTATCAGTTTTCTTCATGTCGATCTTTGTTCTGC 
5 TCTGTTTCCTGGGAATCCTGGCAAACGGCTTCATTGTGCTGATGCTGAGCAGGGAATGGC 
TATGGCGCGGTAGGCTGCTCCCCTCAGACATGATCCTCCTCAGTTTGGGCACCTCCCGAT 
TCTGCCAGCAGTGCGTTGGGCTGGTGAACAGTTTCTACTATTCCCTCCACCTTGTTGAGT 
ACTCCAGGAGCCTTGCCCGTCAACTCATTAGTCTTCAC^TGGACTTCTTGiAACTCAGCCA 
CTTTCTGGTTTGGCACCTGGCTCAGCGTCCTGTTCTGTATCAAGATTGCTAACTTCTCCC 

10 ATCCTGCCTTCCTGTGGTTGAAGTGGAGATTCCCAGCATTGGTGCCTTGGCTCCTACTGG 
GCTCTATCTTGGTGTCCTTCATCGTAACTCTGATGTTCTTTTGGGGAAACCACACTGTCT 
ATCAGGCATTCTTAAGGAGAAAGTTTTCTGGGAACACAACCTTTAAGGAGTGGAACAGAA 
GGCTGGAAATAGACTATTTCATGCCTCTGAAACTTGTCACCACGTCAATTCCTTGCTCTC 
TTTTTCTAGTCTCAATTTTGCTGTTGATCAATTCTCTCAGAAGGCATTCACAAAGAATGC 

1 5 AGCACAATGCTCAC^GCTTG(^^GACCC 

CACTCATCTCATTTCTGGTTCTTTACGCGCTGTCCTATGTGTCCATGGTCATTGACGCTA 
CAGTTGTCATCTCCTCAGATAACGTGTGGTATTGGCCCTGGCAAATTATACTTTACTTGT 
GCATGTCCGTACATCCATTTATCCTTATCACTAATAATCTCAAGTTCCGAGGCACCTTCA 
GGCAGCTACTCCTGTTGGCCAGGGGATTCTGGGTGACCTAGAAGGTTTGGTCTCTTTATC 

20 TGTACCCTTTGAAGAGACTTAGGTGAGGGTGACTTCCCTTGGAAGTGATCTCATCTACAT 
GGAAATGTCTTTGTAGGCTGACATGGGGTCATACTATGTGGTTCCTCCTTGGGAAAGAGG 
AGAAGAAAATACAGGGATTCTGAGCGTTCTTCCTTATCTTGGGATATTATGAAAATGGAC 
ATTCTGAATCCTGAACCAGTATTGATCTGAAGTGCTVAAGTACAATATGCCTGTTCCCTTC 
ATGTCTGCTATCCTCTTGGTACTTATTAATTCCCT 

25 

SEP ID NO:101 

Rat T2R13 amino acid sequence 

30 MCGFPLSIQLLTGLVQMYVILI IAVFTPGMLGNVFIGLVNYSDWVKNKKITFINFILICL 
AASRISSVLVVFIDAI ILELTPHVYHSYSRVKCSDIFWVITDQLSTWLATCLSI FYLLKI 
AHFSHPLFLWLKWRLRGVLVGFLLFSLFSLIVYFLLLELLSIWGDIYVIPKSNLTLYSET 
IKTLAFQKI IVFDMLYLVPFLVSLASLLLLFLSLVKHSQNLDRI STTSEDSRAKIHKKAM 
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KMLLSFLVLFI IHIFCMQLSRWLFFLFPNNRSTNFLLLTLNIFPLSHTFI I ILGNSKLRQ 
RAMRVLQHLKSQLQELILSLHRLSRVFTMEIA 

5 SEP ID NP:102 

Rat T2R13 nucleotide sequence 

GGGATTCAGTTGGATAAGAGAAAAGTCAAAACCCTAAGACTAAGAATTTCCTTAAGTAGA 
TATCAATTTCTATCCATTGGAAGGAGTTTCCAATCACACTGAAATTACAATAAAAAAGGA 

10 GCAAGATAACTATGGGAAAGGATGATTTTCGGTGGATGTTTGAGAACTGAGCAGCAAGGC 
AAATTGATAGATGTGTGGATTCCCTCTTTCTATTCAACTGCTTACTGGATTGGTTCAAAT 
GTACGTGATATTGATAATAGCAGTGTTTACACCTGGAATGCTGGGGAATGTGTTCATTGG 
ACTGGTAAACTACTCTGACTGGGTAAAAAAC^GAAAATC^CCTTCATCAACTTCATCCT 
GATCTGTTTGGCAGCGTCCAGAATCAGCTCTGTGTTGGTGGTATTTATTGATGCAATCAT 

1 5 CCTAGAACTAACTCCTCATGTCTATCATTCTTACAGTCGAGTGAAATGCTCTGATATATT 
CTGGGTTATAACTGACCAGCTGTCAACGTGGCTTGCCACCTGCCTCAGCATTTTCTACTT 
ACTCAAAATAGCCCACTTCTCCCATCCCCTTTTCCTTTGGTTGAAGTGGAGATTGAGAGG 
AGTGCTTGTTGGTTTTCTTCTATTTTCTTTGTTCTCATTGATTGTTTATTTTCTACTCCT 
GGAATTACTGTCTATTTGGGGAGATATTTATGTGATCCCTAAAAGCAATCTGACTTTATA 

20 TTCAGAAACAATTAAGACCCTTGCTTTTCAAAAGATAATTGTTTTTGATATGCTATATTT 
AGTCCCATTTCTTGTGTCCCTAGCCTCATTGCTCCTTTTATTTTTATCCTTGGTGAAGCA 
CTCCCAAAACCTTGACAGGATTTCTACCACCTCTGAAGATTCCAGAGCCAAGATCCACAA 
GAAGGCCATGAAAATGCTATTATCTTTCCTCGTTCTCTTTATAATTCACATTTTTTGCAT 
GCAGTTGTCACGGTGGTTATTCTTTTTGTTTCCAAACAACAGGTCAACTAATTTTCTTTT 

25 GTTAAC^TTAAAGATCTTCCGATTATCTCATACATT 

GC T T C GACAAAGAGCAAT GAGGGT C C T GCAACAT C T TAAAAGC CAAC T T CAAGAGT T GAT 
CCTCTCCCTTCATAGATTGTCCAGAGTCTTCACTATGGAAATAGCTTAAAGGGGAGACTT 
GGAAGGTCACTGGTAACTTGTTCTTCCGCTGAGTTCTGTTAAGTAATGCTGGACATATAT 
GAACTATCCCTAGTGCATACTGATATT 

30 

SEP ID NO:103 

Rat T2R14 amino acid sequence 
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VANIMDWVKRRKLSAVDQLLTVLAISRITLLWSLYILKSTFSiyiVPNFEVAIPSTRLTNLV 
WIISNHFN 

5 SEP ID NO:104 

Rat T2R14 nucleotide sequence 

CTGTGGCAAACATAATGGATTGGGTCAAGAGAAGGAAGCTCTCTGCAGTGGATCAGCTCC 
TCACTGTGCTGGCCATCTCCAG7VATCACTCTGTTGTGGTCATTGTACATACTGAAATCAA 
10 CATTTTCAATGGTGCCAAACTTTGAGGTAGCTATACCGTCAAC7\AGACTAACT7VATCTTG 
TCTGGATAATTTCTAACCATTTTAAT 

SEP ID NO:105 

15 Mouse T2R01 amino acid sequence 

MQHLLKTI FVICHSTLAI ILI FELI IGILGNGFMALVHCMDWVKRKKMSLVNKILTALAI 
SRI FHLSLLLISLVIFFSYSDIPMTSRMTQVSNNVWIIVNHFSIWLSTCLSVLYFLKISN 
FSNSFFLYLKWRVEKVVSVTLLVSLLLLILNILLINLEISICIKECQRNISCSFSSHYYA 
20 KCHRQVIRLHI I FLSVPVVLSLSTFLLLI FSLWTLHQRMQQHVQGGRDARTTAHFKALQT 
VIAFFLLYSIFILSVLIQNELLKKNLFVVFCEVVYIAFPTFHSYILIVGDMKLRQACLPL 
CI IAAEIQTTLCRNFRSLKYFRLCCIF 



25 SEP ID NP:106 

Mouse T2R01 nucleotide sequence 

AGCTGTGCGTGAGCAAAGCATTTCTTGTCTGCCACTTCTGAGCTGTGTGAGGAGACACAT 
TATCACGGAAAGAGATTCAGACTCTGTCGCTGTCAAACCTGTATGTTTGCTCCTCTTTTA 
30 CTGTGAAGGCAGAGTTACGAAAAAAAATGTTATGAGAACCAACTCAGAAATTGACAAAAA 
TTTTCTAAATGTCATTTTTAAAAATTATATTTCAAATGGAAATGTGAGCAAATCTTTATA 
ACTAATATATAAAATGCAGCATCTTTTAAAGACAATATTTGTTATCTGCCATAGCACACT 
TGCAATCATTTTAATCTTTGAATTAATAATTGGAATTTTAGGAAATGGGTTCATGGCCCT 
GGTGCACTGTATGGACTGGGTTAAGAGAAAGAAAATGTCCTTAGTTAATAAAATCCTCAC 
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TGCTTTGGCAATCTCCAGAATTTTTCATCTCAGTTTATTGCTTATAAGTTTAGTCATATT 
CTTTTCATATTCTGATATTCCTATGACTTCAAGGATGACACAAGTCAGTAATAATGTTTG 
GATTATAGTCAATCATTTCAGTATCTGGCTTTCTACATGCCTCAGTGTCCTTTATTTTCT 
CAAGATATCCAATTTTTCTAACTCTTTTTTTCTTTATCTAAAGTGGAGAGTTGAAAAAGT 
5 AGTTTCAGTTACACTGTTGGTGTCATTGCTCCTCCTGATTTTAAATATTTTATTAATTAA 
CTTGGAAATTAGCATATGCATAAAGGAATGTCAAAGAAACATATCATGCAGCTTCAGTTC 
TCATTACTATGCAAAGTGTCACAGGCAGGTGATAAGGCTTCACATTATTTTCCTGTCTGT 
CCCCGTTGTTTTGTCCCTGTCAACTTTTCTCCTGCTCATCTTCTCCCTGTGGACACTTCA 
CCAGAGGATGCAGCAGCATGTTCAGGGAGGCAGAGATGCCAGAACCACGGCCCACTTCAA 

10 AGCCCTACAAACTGTGATTGCATTTTTCCTACTATATTCCATTTTTATTCTGTCTGTCTT 
AATACAAATATGAATTACTGAAGAAAAATCTTTTCGTTGTATTTTGTGAGGTTGTATATA 
TAGCTTTTCCGACATTCCATTCATATATTCTGATTGTAGGAGACATGAAGCTGAGACAGG 
CCTGCCTGCCTCTCTGTATTATCGCAGCTGAAATTCAGACTACACTATGTAGAAATTTTA 
GATCACTAAAGTACTTTAGATTATGTTGTATATTCTAGACAAAAATTAACTGATACAAAT 

15 GTCTTTTGTATTTTTCATTTTAAATATCCTTTAATTTTGACTGCATGAAATTGATTTCTG 
CTTGCAATTATCACTGATTAAAACTATTAATAATTTAACTAGTTGTATACAAGG 



SEP ID NO:107 

20 Mouse T2R02 amino acid sequence 

mesvlhnfatvli yvefifgnlsngfivlsnfldwvikqklslidkilltlaisritliw 
eiyawfkslydpssfligiefqi i yfswvlsshfslwlattlsvfyllriancswqi fly 
lkwrlkqlivgmllgslvfllgnlmqsiyileerfyqygrntsvntmsndlamwteliffniyi 
25 amfsvipftlalisflllifslwkhlqkmqlisrrhrdpstkahmnalrimvsfllly™ 
hflslliswiaqkhqseladi igmitelmypsvhscililgnsklkqtslcmlrhlrcrl 
kgenitiaysnqitsfcvfcvanksmr 



30 SEP ID NO:108 

Mouse T2R02 nucleotide sequence 

CAGCACAGTGAAAAACTCATGGGCCACTTGGTCACCCAGGGACAGGCGACGCTGTTATAT 
GCCAAGCTTTCTATGAACATGGAATCTGTCCTTCACAACTTTGCCACTGTACTAATATAC 
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GTGGAGTTTATTTTTGGGAATTTGAGCAATGGATTCATAGTGTTGTCAAACTTCTTGGAC 
TGGGTCATTAAACAAAAGCTTTCCTTAATAGATAAAATTCTTCTTACATTGGCAATTTCA 
AGAATCACTCTCATCTGGGAAATATATGCTTGGTTTAAAAGTTTATATGATCCATCTTCC 
TTTTTAATTGGAATAGAATTTCAAATTATTTATTTTAGCTGGGTCCTTTCTAGTCACTTC 
5 AGCCTCTGGCTTGCCACAACTCTCAGCGTCTTTTATTTACTCAGAATAGCTAACTGCTCC 
TGGCAGATCTTTCTCTATTTGAAATGGAGACTTAAACAACTGATTGTGGGGATGTTGCTG 
GGAAGCTTGGTGTTCTTGCTTGGAAATCTGATGCAAAGCATGCTTGAAGAGAGGTTCTAT 
CAATATGGAAGGAACACAAGTGTGAATACCATGAGCAATGACCTTGCAATGTGGACCGAG 
CTGATCTTTTTCAACATGGCTATGTTCTCTGTAATACCATTTACATTGGCCTTGATTTCT 

1 0 TTTCTCCTGCTAATCTTCTCTTTGTGGAAACATCTCCAGAAGATGCAGCTCATTTCCAGA 
AGACACAGAGACCCTAGCACCAAGGCCCACATGAATGCCTTGAGAATTATGGTGTCCTTC 
CTCTTGCTCTATACCATGCATTTCCTGTCTCTTCTTATATCATGGATTGCTCAAAAGCAT 
CAGAGTGAACTGGCTGATATTATTGGTATGATAACTGAACTCATGTATCCTTCAGTCCAT 
TCATGTATCCTGATTCTAGGAAATTCTAAATTAAAGCAGACTTCTCTTTGTATGCTGAGG 

1 5 CATTTGAGATGTAGGCTGAAAGGAGAGAATATCAC^^TTGCATATAGCAACCAAATAACT 
AGCTTTTGTGTATTCTGTGTTGCAAACAAATCTATGAGGTAGTTGTTCAAGGAATCCTTC 
CTTGACTTATTGTATCATGGAAGTCATATGGGGGAGTCTG7\7\AGAGCTGTCTTCTGTAAG 
CAAGGTTTGTATACACTAGTGGGGCTGGGACACCAACCCAAGCACAAAACCTAGCTATAA 
CCTATCCTGGCTGCAGGATATGCTGGAACAATGGTGGCTTGGAAATTGTGGGACTGGCAA 

20 AGCAATAGCTAGTCTAACTTGAGGCCCATTCCACAGCAGGAAGCTCATGCCCACCTCTGC 
CTGGATGGCCAGGAAGCAAAATCTTGATGGCCCCAAGACCTATGGTAAACTGAACACTAC 
TGGAAAAAGAAAGACTCGTGTTAATGATCTATCAAATATTTCCTAATGATATTCTGATAA 
ACTCATATATTAGTCCCTGTCCTAATCATCATCACTGGGACTCCTTCCCAGCACCTGATG 
GGAGCAGATAGAGATCTACATCCAAATAGTAAGTGTATCTTGGGGAACTCCACTTAAGAA 

25 TAGAAGGAACAATTATGAGAGCCAGAGTGATCCAGAACACTAGGATCACAGAATCAACTA 
AGCAGCATGCATAGGGGTT7VATGGAGACTGAAGTGGCAATCACAGAGCCTGCATAGGTCT 
ACACTAAGTCCTCTGTGTATATACTGTGGCTGTTTAGCTTAGGAATTTTGTTGGACTCCT 
AACAATGGATAAGGAATTC 

30 

SEP ID NO:109 

Mouse T2R03 amino acid sequence 
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MVLTIRAILWVTLITI ISLEFI IGILGNVFIALVNI IDWVKRGKISAVDKTYMALAISRT 
AFLLSLITGFLVSLLDPALLGMRTMVRLLTISW1MVTNHFSVWFATCLSIFYFLKIANFSN 
SI FLVLKWEAKKVVSVTLVVSVI ILIMNI IVINKFTDRLQVNTLQNCSTSNTLKDYGLFL 
FISTGFTLTPFAVSLTMFLLLIFSLWRHLKNMCHSATGSRDVSTVAHIKGLQTVVT FLLL 
5 YTAFVMSLLSESLNINIQHTNLLSHFLRSIGVAFPTGHSCVLILGNSKLRQASLSVILWL 
RYKYKHIENWGP 

SEP ID NO:110 

10 Mouse T2R03 nucleotide sequence 

CTTTAATAGCAGGGTGTGAATATTTAAATTTTCTTTCTGCAGC71ACTACTGAGGGCTTCA 
GACTGCTGTATACAGGGCATGAAGCATCTGGATGAAGTTCAGCTGTGCTGCCTTTGACAA 
CAATTTTTTGTGTATGTGTGGAG7\ACAT7\AACCATTTCATTAGTGAAATTTGGCTTTTGG 

15 GTGACATTGTCTATGATAGTTCTGAAAGTGATTATGTTAAGAATCAGACACAGCCGTCTA 
GAAGATTGTATTAACACATCTTTGGTAGTTCAGAAGAAATTAGATCATCATGGTGTTGAC 
AATAAGGGCTATTTTATGGGTAACATTGATAACTATTATAAGTCTGGAGTTTATCATAGG 
AATTTTAGGAAATGTATTCATAGCTCTCGTGAACATCATAGACTGGGTTAAAAGAGGAAA 
GATCTCTGCAGTGGATAAGACCTATATGGCCCTGGGCATCTCCAGGACTGCTTTTTTATT 

20 GTCACTAATCACAGGGTTCTTGGTATCATTATTGGACCCAGCTTTATTGGGAATGAGAAC 
GATGGTAAGGCTCCTTACTATTTCCTGGATGGTGACCAATCATTTCAGTGTCTGGTTTGC 
AACATGCCTCAGTATCTTTTATTTTCTCAAGATAGCTAATTTCTCAAATTCTATTTTCCT 
TGTTCTCAAATGGGAAGCTAAAAAAGTGGTATCAGTGACATTGGTGGTATCTGTGATAAT 
CTTGATCATGAACATTATAGTCATAAACAAATTCACTGACAGACTTCAAGTAAACACACT 

25 CCAGAACTGTAGTACAAGTAACACTTTAAAAGATTATGGGCTCTTTTTATTCATTAGCAC 
TGGGTTTACACTCACCCCATTCGCTGTGTCTTTGACAATGTTTCTTCTGCTCATCTTCTC 
CCTGTGGAGACATCTGAAGAATATGTGTCACAGTGCCACAGGCTCCAGAGATGTC^ 
AGTGGCCCACATAAAAGGCTTGCAAACTGTGGTAACCTTCCTGTTACTATATACTGCTTT 
TGTTATGTCACTTCTTTCAGAGTCTTTGAATATTAACATTCAACATACAAATCTTCTTTC 

30 TCATTTTTTACGGAGTATAGGAGTAGCTTTTCCCACAGGCCACTCCTGTGTACTGATTCT 
TGGAAACAGTAAGCTGAGGCAAGCCTCTCTTTCTGTGATATTGTGGCTGAGGTATAAGTA 
CAAACATATAGAGAATTGGGGCCCCTAAATCATATCAGGGATCCTTTTCCACATTCTAGA 
AAAAAATCAGTTAATAAG7\ACAGGAATTTAGGAAGGAATCTGAAATTATG7VATCTCATAG 
GCCATGAACCTTCAGACAAAGGATTCATTAGAGAGATAGAGAGAGAACATTGTTATCTGT 
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AACTCGACAGGCAACACTGTAGATTATGAAAATAAATGTCAGTCTGTAATGGAAAGCAAA 
ACATGCTATATTTTATTAATTGGTTTTGGTTTAAGGTCGGGATA 



5 SEP ID NO:lll 

Mouse T2R04 amino acid sequence 

MLSALESILLSVATSEAMLGVLGNTFIVLVNYTDWVRNKKLSKINFILTGLAISRIFTIW 
I ITLDAYTKVFLLTMLMPSSLHECMSYIWVI INHLSVWFSTSLGI FYFLKIANFSHYI FL 
10 WMKRRADKVFVFLIVFLI ITWLASFPLAVKVIKDVKIYQSNTSWLIHLEKSELLINYVFA 
NMGPISLFIVAI IACFLLTISLWRHSRQMQSIGSGFRDLNTEAHMKAMKVLIAFIILFIL 
YFLGILIETLCLFLTNNKLLFIFGFTLSAMYPCCHSFILILTSRELKQDTMRALQRLKCC 
ET 

15 

SEP ID NO:112 

Mouse T2R04 nucleotide sequence 

CTGCAGCAGGTAAATCACACCAGATCCAGCAGAAGCCTTCTTGGAAATTGGCAGAGATGC 
20 TGAGTGCACTGGAAAGCATCCTCCTTTCTGTTGCCACTAGTGAAGCCATGCTGGGAGTTT 
TAGGGAACACATTTATTGTACTTGTAAACTACACAGACTGGGTCAGGAATAAGAAACTCT 
C TAAGATTAAC TTTATTCT CAC TGGC TTAGCAATTT C CAGGATTT TTAC CAT AT GGATAA 
TAACTTTAGATGCATATACAAAGGTTTTCCTTCTGACTATGCTTATGCCGAGCAGTCTAC 
ATGAATGCATGAGTTACATATGGGTAATTATTAACCATCTGAGCGTTTGGTTTAGCACCA 
25 GCCTCGGCATCTTTTATTTTCTGAAGATAGCAAATTTTTCCCACTACATATTTCTCTGGA 
TGAAGAGAAGAGCTGATAAAGTTTTTGTCTTTCTAATTGTATTCTTAATTATAACGTGGC 
TAGCTTCCTTTCCGCTAGCTGTGAAGGTCATTAAAGATGTTAAAATATATCAGAGCAACA 
CATCCTGGCTGATCCACCTGGAGAAGAGTGAGTTACTTATAAACTATGTTTTTGCCAATA 
TGGGGCCCATTTCCCTCTTTATTGTAGCCATAATTGCTTGTTTCTTGTTAACCATTTCCC 
30 TTTGGAGACACAGCAGGCAGATGCAATCCATTGGATC^GGATTCAGAGATCTCAACACAG 
AAGCTCACATGAAAGCCATGAAAGTTTTAATTGCATTTATCATCCTCTTTATCTTATATT 
TTTTGGGTATTCTCATAGAAACATTATGCTTGTTTCTTACAAACAATAAACTTCTCTTTA 
TTTTTGGCTTCACTTTGTCAGCCATGTATCCCTGTTGCCATTCCTTTATCCTAATTCTAA 
CAAGCAGGGAGCTGAAGCAAGACACTATGAGGGCACTGCAGAGATTAAAATGCTGTGAGA 
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CTTGACAGAGAAATGAATGTTCTGGCACAGTTCAGCAGGGAATCCCTGGAGCCCTTTCCA 
TTCCCACTATGTTCTCACACTGTCTTTAGTTGAATTGTTAAAAGTTTTTGAAACCTTTGG 
CAACTGATTGACTGCAGCTACGCCAGTGTAAGATTTTCATAGTAAGAGCAAACATTGAAA 
ATAAGACTTCTCAGTCTTATTTCATTGAGTTTCTAAAGCATTGACACCCATTCACCAGAA 
5 AAACCAAAGGGGAAGAGAGGAGTTTTCAGACATGTGTGATGAATCTTGATATTTAGGACA 
TGGAATTGAGGAG-CCAGAGGGATGCTACCGTGTGTCTACAGCTTTGTTTGTTAAATAGC 
TACTTTTCCTTTCCCAGTTAGTTAAAGTAGATGCTTGGAGTAGTGGTGAAAATCATGGCA 
GTAGATGGGATCTGTGGGAAGTGGTTGAGGAAGCAGGCTGTTTCTGAACGAAGAGACCAG 
AGGACTGATTGAACTGGTCATTGTGTATATCAAAAATAGTGATTTCAGATGAAGCCAAGT 
10 TGTAGAGCAAAGATATCTGAGGAAGAATTC 

SEP ID NO:113 

Mouse T2R05 amino acid sequence 

15 

MLSTVAEGILLSIATVEAGLGVLGNTFIALVNCMDWAKNNKLSMTGFLLIGLATSRIFIVW 
LLTLDAYAKLFYPSKYFSSSLIEIISYIWMTVNHLTVWFATSLSIFYFLKIANFSDCVFL 
WLKRRTDKAFVFLLGCLLTSWVISFSFVVKVMKDGKVNHRNRTSEMYWEKRQFTINYVFL 
NIGVISLFMMTLTACFLLIMSLWRHSRQMQSGVSGFRDLNTEAHVKAIKFLISFI ILFVL 
20 YFIGVSIEI ICIFIPENKLLFI FGFTTASIYPCCHSFILILSNSQLKQAFVKVLQGLKFF 

SEP ID NO:114 

Mouse T2R05 nucleotide sequence 

25 

ATGCTGAGTGCGGCAGAAGGCATCCTCCTTTCCATTGCAACTGTTGAAGCTGGGCTGGGA 
GTTTTAGGGAACACATTTATTGCACTGGTAAACTGCATGGACTGGGCCAAGAACAATAAG 
CTTTCTATGACTGGCTTCCTTCTCATCGGCTTAGCAACTTCCAGGATTTTTATTGTGTGG 
CTATTAACTTTAGATGCATATGCAAAGCTATTCTATCCAAGTAAGTATTTTTCTAGTAGT 
30 CTGATTGAAATCATCTCTTATATATGGATGACTGTGAATCACCTGACTGTCTGGTTTGCC 
ACCAGCCTAAGCATCTTCTATTTCCTGAAGATAGCCAATTTTTCCGACTGTGTATTTCTC 
TGGTTGAAGAGGAGAACTGATAAAGCTTTTGTTTTTCTCTTGGGGTGTTTGCTAACTTCA 
TGGGTAATCTCCTTCTCATTTGTTGTGAAGGTGATGAAGGACGGTAAAGTGAATCATAGA 
AACAGGACCTCGGAGATGTACTGGGAGAAAAGGCAATTCACTATTAACTACGTTTTCCTC 
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AATATTGGAGTCATTTCTCTCTTTATGATGACCTTAACTGCATGTTTCTTGTTAATTATG 
TCACTTTGGtAGACACAGCAGGCAGATGCT^GTCTGGTGTTTCAGGATTCAGAGACCTCAAC 
ACAGAAGCTCATGTGAAAGCCATAAAATTTTTAATTTCATTTATCATCCTTTTCGTCTTG 
TATTTTATAGGTGTTTCAATAGAAATTATCTGCATATTTATACCAGAAAACAAACTGCTA 
5 TTTATTTTTGGTTTCACAACTGCATCCATATATCCTTGCTGTCACTCATTTATTCTAATT 
CTATCTAACAGCCAGCTAAAGCAAGCCTTTGTAAAGGTACTGCAAGGATTAAAGTTCTTT 
TAG 



10 SEP ID NO:115 

Mouse T2R06 amino acid sequence 

MLTVAEGILLCFVTSGSVLGVLGNGFILHANYINCVRKKFSTAGFILTGLAICRIFVICI 
I ISDGYLKLFSPHMVASDAHI IVISYIWVI INHTSIWFATSLNLFYLLKIANFSHYI FFC 
15 LKRRINTVFIFLLGCLFISWS IAFPQTVKIFNVKKQHRNVSWQVYLYKNEFIVSHILLNL 
GVI FFFMVAIITCFLLI ISLWKHNRKMQLYASRFKSLNTEVHVKVMKVLISFIILLILHF 
IGILIETLSFLKYENKLLLILGLI ISCMYPCCHSFILILANSQLKQASLKALKQLKCHKK 
DKDVRVTW 
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SEP ID NO:116 

Mouse T2R06 nucleotide sequence 



-TATAGTTGCAGCAGAAGCAACGTTAGGGATCTGTAGAGATGCTGACTGTAGCAGAAGGAA 
25 TCCTCCTTTGTTTTGTAACTAGTGGTTCAGTCCTGGGAGTTCTAGGAAATGGATTTATCC 
TGC^TGCAAACTACATTAACTGTGTC^GAAAGAAGTTCTCC^C^GCTGGCTTTATTCTCA 
CAGGCTTGGCTATTTGCAGAATCTTTGTCATATGTATAATAATCTCTGATGGATATTTAA 
AATTGTTTTCTCCACATATGGTTGCCTCTGATGCCCACATTATAGTGATTTCTTACATAT 
GGGTAATTATCAATCATACAAGTATATGGTTTGCCACCAGCCTCAACCTCTTCTATCTCC 
30 TGAAGATAGCAAATTTTTCTCACTACATCTTCTTCTGCTTGAAGAGAAGAATCAATACAG 
TATTTATCTTTCTCCTGGGATGCTTATTTATATCATGGTCAATTGCTTTCCCACAAACAG 
TGAAGATATTTAATGTTAAAAAGCAGCACAGAAaTGTTTCCTGGCAGGTTTACCTCTATA 
AGAATGAGTTCATtGTAAGCCACATTCTTCTCAACCTGGGAGTTATATTCTTCTTTATGG 
TGGCTATCATTACATGCTTCCTATTAATTATTTCACTTTGGAAACATAACAGAAAGATGC 
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AGTTGTATGCCTGAAGATTGAAAAGCCTTAAGACAGAAGTAG^ 

TTTTAATTTCTTTTATTATCCTGTTAATCTTGCATTTCATAGGGATTTTGATAGAAACAT 
TGAGCTTTTTAAAATATGAAAATAAACTGCTACTTATTTTGGGTTTGATAATTTCATGCA 
TGTATCCTTGCTGTCATTCATTTATCCTAATTCTAGCAAACAGTCAGCTGAAGCAGGCTT 
5 CTTTGAAGGCACTGAAGCAATTAAAATGCCATAAGAAAGACAA.GGACGTCAgAGTGACAT 

GGTAGACTTATGGAGAAATGAATGGTCACAAGAAATAGCCTGGTGTGGAGATGTTGATAT 
CTCTAAAGACCGTTTCACTTCCAAATTCTTGCAATTATTTAAAAAAAAAAGTCTTGCTGA 
TATCATGGAATCATGGGAAATGTTGCAATTGTGTTTTGGGGACAGGGTGACCAGTGAAGG 
TATGGTTAAGCAGCGAAACACTCATACAGCTCGTTCGTTCTTTTTGTATTTTATTTTGTG 
10 TTGGTGGCCTTCCAAGACATGATTTCTCTATGTAAGTTTTGG 

SEP ID NO:117 

Mouse T2R07 amino acid sequence 

15 

MLNSAEGILLCVVTSEAVLGVLGDTYIALFNCMDYAKNKKLSKIGFILIGLAISRIGVVW 
IIILQGYIQVFFPHMLTSGNITEYITYIWVFLNHLSVWFVTNLNILYFLKIANFSNSVFL 
WLKRRVNAVFI FLSGCLLTSWLLCFPQMTKILQNSKMHQRNTSWVHQRKNYFLINQSVTN 
• LGI F F F I I-VSLI T C FLLI V FLWRHVRQMHS DVS GFRDH S T KVH VKAMK FLI S FMVF F I L H 
20 FVGLSIEVLCFILPQNKLLFITGLTATCLYPCGHSI IVILGNKQLKQASLKALQQLKCCE 
TKGNFRVK 

SEP ID NO:118 

25 Mouse T2R07 nucleotide sequence 

TTCATAATGAAGAGGAGGCAGGGCAATGTTGGTTTCTGTTGTCTGACCAGTGTATTTGAC 
AGTGATACTACACATTTGATTGCTAAATGCAAATAGTTCCAAAGGAACAAGTAAATTTTA 
TGAAATAGAAGCTTCTATTTGCTTATTAACAAACTGCAAGCAAACATTAGTCTGCACACA 
30 TTTTATAGAC7\AGCT7\AATCTTCAAAAGC7VATAAAAAAGAGCACCCATAAAGTTCTGACT 
CTATCACATGACAATAGGCTTGAAAAGATTGTCTATGTAGATAAAGAAGATGGCATAACT 
TCTCCATCAAGAAGCCAGTATATGGGACATTCTCCAGCAGATAATTTACAATAGATGCAG 
C AGAAGT AACC T T AG AG ATC T GT AAAGATGCTGAATTCAGCAGAAGGCATCCTCCTTTGT 
GTTGTCACTAGTGAGGCTGTGCTCGGAGTTTTAGGGGACACATATATTGCACTTTTTAAC 
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TGCATGGACTATGCTAAGAACAAGAAGCTCTCTAAGATCGGTTTCATTCTCATTGGCTTG 
GCGATTTCCAGAATTGGTGTTGTATGGATAATAATTTTACAAGGGTATATACAAGTATTT 
TTTCCACACATGCTTACCTCTGGAAACATAACTGAATATATTACTTACATATGGGTATTT 
CTCAATCACTTAAGTGTCTGGTTTGTCACCAACCTCAACATCCTCTACTTTCTAAAGATA 
5 GCTAATTTTTCCAACTCTGTATTTCTCTGGCTGAAAAGGAGAGTCAATGCAGTTTTTATC 
TTTCTGTCAGGATGCTTACTTACCTCATGGTTACTATGTTTTCCACAAATGACAAAGATA 
CTTCAAAATAGTAAAATGCACCAGAGAAACACATCTTGGGTCCACCAGCGGAAAAATTAC 
TTTCTTATTAACCAAAGTGTGACCAATCTGGGAATCTTTTTCTTCATTATTGTATCCCTG 
ATTACCTGCTTTCTGTTGATTGTTTTCCTCTGGAGACATGTCAGACAAATGCACTCAGAT 
1 0 GTTTC^GGATTCAGAGACC^CAGCACAAAAGTAC^TGTGAAAGCTATGAAATTTCTAA 

TCTTTTATGGTCTTCTTTATTCTGCATTTTGTAGGCCTTTCCATAGAAGTGCTATGCTTT 
ATTCTGCCACAAAATAAACTGCTCTTTATAACTGGTTTGACAGCCACATGCCTCTATCCC 

5 TGCGGTCACTCAATCATCGTAATTTTAGGAAATAAGCAGTTAAAGCAAGCCTCTTTGAAG 

HI GGACTGGAGGAACTAAAATGCTGTGAGAGAAAAGGAAATTT 

2 i5 TTGCAAATA7\ATAGCTGCCTTGTTCTTcCACTGGTTTTTACCCTGTTAGTTGATGTTATG 

J AAAAGTTCCTGCTATGGTTGATGACATCTCAAGGAATCTATTTTTCTGGTGGCATGTTAA 
GTCCACGTGAAGCCTCACTTCATACTGTGACTTGACTATGCAAATTCTTTCCACAAAATA 
ACCAGATAACATTCAGCCTGGAGATAAATTCATTTAAAGGCTTTTATGGTGAGGATAAAC 
TVAAAAAAAAAAATCATTTTTCTGTGATTCAGTGTAACTCCCAGGATGAGTAAAAGAAAAC 
20 AAGACAAATGGTTGTGATCAGCCTTTGTGTGTCTAGACAGAGCTAGGGACCAGATGTTGA 
TGCTTGTGTGTGGTTTTGAGTTCTTTAAGAAGTTATTGCCTCTCTGCCATTCGGTATTCC 
TCAGGTGAGAATTC 



25 SEP ID NO:119 

Mouse T2R08 amino acid sequence 

MLWELYVFVFAASVFLNFVGI IANLFI IVI I IKTWVNSRRIASPDRILFSLAITRFLTLG 
LFLLNSVYIATNTGRSVYFSTFFLLCWKFLDANSLWLVTILNSLYCVKITNFQHPVFLLL 
30 KRTISMKTTSLLLACLLISALTTLLYYMLSQISRFPEHI IGRNDTSFDLSDGILTLVASL 
VLNSLLQFMLNVTFASLLIHSLRRHIQKMQRNRTSFWNPQTEAHiyiGAMRLMICFLVLYIP 
YSI ATLLYLPS YMRKNLRAQAICMI ITAAYPPGHSVLLI ITHHKLKAKAKKI FCFYK 
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SEP ID NO:120 

Mouse T2R08 nucleotide sequence 

AAGCTTGTTTGTAATTAGGCATTCCTAAGAAAATAAGAACAGGAGTGAAGAAATAGTAAT 
5 TTAATCCTTGAAAGATTTGCATCTCAGTAAAAGCAGCTGCCTCTTAGACCAGAAATGGTG 
TTTGCCATGCTGGAAAATAAAAAGGAGACCTCTTTCCAGGCTGCATCCTGTGTCTGCTTA 
CTTATTTCAGTTTGTTTTCATCGGCACCAAACGAGGAAAGATGCTCTGGGAACTGTATGT 
ATTTGTGTTTGCTGCCTCGGTTTTTTTAAATTTTGTAGGAATCATTGCAAATCTATTTAT 
TATAGTGATAATTATTAAGACTTGGGTCAACAGTCGCAGAATTGCCTCTCCGGATAGGAT 

10 CCTGTTCAGCTTGGCCATCACTAGATTCCTGACTTTGGGGTTGTTTCTACTGAACAGTGT 
CTACATTGCTACAAATACTGGAAGGTCAGTCTACTTTTCCACATTTTTTCTATTGTGTTG 
GAAGTTTCTGGATGCAAACAGTCTCTGGTTAGTGACCATTCTGAACAGCTTGTATTGTGT 
GAAGATTACTAATTTTCAACACCCAGTGTTTCTCCTGTTGAAACGGACTATCTCTATGAA 
GACCACCAGCCTGCTGTTGGCCTGTCTTCTGATTTCAGCCCTCACCACTCTCCTATATTA 

1 5 TATGCTCTCACAGATATCACGTTTTCCTGAACACATAATTGGGAGAAATGACACGTCATT 
TGACCTCAGTGATGGTATCTTGACGTTAGTAGCCTCTTTGGTCCTGAACTCACTTCTACA 
GTTTATGCTCAATGTGACTTTTGCTTCCTTGTTAATACATTCCTTGAGAAGACATATACA 
GAAGATGCAGAGAAACAGGACCAGCTTTTGGAATCCCCAGACGGAGGCTCACATGGGTGC 
TATGAGGCTGATGATCTGTTTCCTCGTGCTCTACATTCCATATTCAATTGCTACCCTGCT 

20 CTATCTTCCTTCCTATATGAGGAAGAATCTGAGAGCCCAGGCCATTTGCATGATTATTAC 
TGCTGCTTACCCTCCAGGACATTCTGTCCTCCTCATTATCACACATCATAAACTGAAAGC 
TAAAGCAAAGAAGATTTTCTGTTTCTACAAGTAGCAGAATTTCATTAGTAGTTAACAGCA 
TCAATTCATGGTTTGGTTGCATTAGAAATGTCTCAGTGATCTAAGGACTTAATTTTGTGA 
TCTTGTATCTGGCATCCTGACCCTGAGACTAAGTGCTTATATTTTGGTCAATACAGCATC 

25 TTTTGGCT7U\TATTTTAAAGTAAATCACATTCCATAAGAAATTGTTTAAGGGATTTACGT 
ATTTTTCATGGCTATCACATTCCTAGACAATGGAAATCACCATACTGTTTCGCTAGCTAC 
TGAAGTACCAGGGGAAAGTCCATG7VATGAAGGCCACATTGTGATGTTCTTGGTTAGCACA 
GATTAGAGAATTTGGCCTCAACTGAGCAAGATATC 

30 

SEP ID NO:121 

Mouse T2R09 amino acid sequence 
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MEHLLKRTFDITENILLIILFIELI IGLIGNGFTALVHCMDWVKRKKMSLVNKILTALAT 
SRIFLLWFMLVGFPISSLYPYLVTTRLMIQFTSTLWTIANHISVWFATCLSVFYFLKIAN 
FSNSPFLYLKRRVEKVVSVTLLVSLVLLFLNILLLNLEINMCINEYHQINISYIFISYYH 
LSCQIQVLGSHIIFLSVPVVLSLSTFLLLIFSLWTLHKRMQQHVQGGRDARTTAHFKALQ 
5 AVIAFLLLYSI FILSLLLQFWIHGLRKKPPFIAFCQVVDTAFPSFHSYVLILRDRKLRHA 
SLSVLSWLKCRPNYVK 

SEP ID NO:122 

10 Mouse T2R09 nucleotide sequence 

GAAT T C AG AAAT C AT C AAAAAAT C T T C AAAAC T AC AT G T T T AAAAT AG C AC T T C AAAT G A 
ATACATTTGCAAATCTTTACAACTAATACATAAAATGGAGCATCTTTTGAAGAGAACATT 
TGATATCACCGAGAACATACTTCTAATTATTTTATTCATTGAATTAATAATTGGACTTAT 

1 5 AGGAAACGGATTCACAGCCTTGGTGCACTGCATGGACTGGGTTAAGAGAAAAAAAATGTC 
ATTAGTTAATAAAATCCTCACCGCTTTGGCAACTTCTAGAATTTTCCTGCTCTGGTTCAT 
GCTAGTAGGTTTTCCAATTAGCTCACTGTACCCATATTTAGTTACTACTAGACTGATGAT 
ACAGTTCACTAGTACTCTATGGACTATAGCTAACCATATTAGTGTCTGGTTTGCTACATG 
CCTCAGTGTCTTTTATTTTCTCAAGATAGCCAATTTTTCTAATTCTCCTTTTCTCTATCT 

20 AAAGAGGAGAGTTGAAAAAGTAGTTTCAGTTACATTACTGGTGTCTCTGGTCCTCTTGTT 
TTTAAATATTTTACTACTTAATTTGGAAATTAACATGTGTATAAATGAATATCATCAAAT 
AAACATATCATACATCTTCATTTCTTATTACCATTTAAGTTGTCAAATTCAGGTGTTAGG 
AAGTCACATTATTTTCCTGTCTGTCCCCGTTGTTTTGTCCCTGTCAACTTTTCTCCTGCT 
CATCTTCTCCCTGTGGACACTTCACAAGAGGATGCAGCAGCATGTTCAGGGAGGCAGAGA 

25 TGCCAGAACCACGGCCCACTTCAAAGCCTTGCAAGCAGTGATTGCCTTTCTCCTACTATA 
CTCCATTTTTATCCTGTCACTGTTACTACAATTTTGGATCCATGGATTAAGGAAGAAACC 
TCCTTTCATTGCATTTTGTCAGGTTGTAGATACAGCTTTTCCTTCATTCCATTCATATGT 
CTTGATTCTGAGAGACAGGAAGCTGAGACACGCCTCTCTCTCTGTGTTGTCGTGGCTGAA 
ATGCAGGCCAAATTATGTGAAATAATATTTCTTTGTATTTTCATTTTCAATTTTAAAATA 

30 TTCTTAGAATTTGACTGCATGTATTTCATCTTTTATTTGAAACAACCACTAATTAAAGCT 
ATTACTAATTTAGCAAGTCGTATACAAGGTTATTTTTTAATACACATATCAAAAACTGAC 
ATGTTTATGTTCTACAAAAACCTGAATATATCAAAATTATATAAATTTTGTATCAACGAT 
TAACAATGGAGTTTTTTTATTTATGACCTGTCACGGGACTCCGGTGGAGTCAGCTTGTCA 
GATGAAAGTCTGAAAGCTT 
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SEP ID NO:123 

Mouse T2R10 amino acid sequence 

5 ■ 

MFSQI ISTSDIFTFTI ILFVELVIGILGNGFIALVNIMDWTKRRSISSADQILTALAITR 
FLYVWFMI ICILLFMLCPHLLTRSEIVTSIGI IWIVNNHFSVWLATCLGVFYFLKIANFS 
NSLFLYLKWRVKKVVLMI IQVSMI FLILNLLSLSMYDQFSI DVYEGNTSYNLGDSTPFPT 
ISLFINSSKVFVITNSSHIFLPINSLFMLI PFTVSLVAFLMLI FSLWKHHKKMQVNAKPP 
10 RDASTMAHIKALQTGFSFLLLYAVYLLFIVIGMLSLRLIGGKLILLFDHISGIGFPISHS 
FVLILGNNKLRQASLSVLHCLRCRSKDMDTMGP 

SEP ID NO:124 

1 5 Mouse T2R1 0 nucleotide sequence 

GAATTCAACATCTTATTCAACTTCAGAAAACTGGATATTAGACACAGTGTCTGGATGAAG 
CAGAGGTGATCTCTTTGGGAAAAAAAGCCAAGTAGTCATAAAGAATTTATGAAACAATTC 
CTGGGATTGTTTATATTTGTTACAAACAAATTTATATGTTTGTTAGTCAGTAATGTATAA 

20 GTGGGATTTTAAAGCATGATTATCTTGAATTTTTAACAAAAAACATGTAGTGCTTTTTAA 
AT G T AG C AG AAAC AT T AAAAAT T G AAG C ATGTTCTCACAGATAATAAGCACCAGTGATAT 
TTTTACTTTTACAATAATATTATTTGTGGAATTAGTAATAGGAATTTTAGGAAATGGATT 
C AT AGCAC T AGTGAAT AT CATGGAC TGGAC CAAGAGAAGAAGCAT T T CATCAGC GGAT CA 
GATTCTCACTGCTTTGGCCATTACCAGATTTCTCTATGTGTGGTTTATGATCATTTGTAT 

25 ATTGTTATTCATGCTGTGCCC^C^TTTGCTTACAAGATCAGAAATAGTAACATCAATTGG 
TATTATTTGGATAGTGAATAACCATTTCAGCGTTTGGCTTGCCACATGCCTCGGTGTCTT 
TTATTTTCTGAAGATAGCCAATTTTTCTAACTCTTTGTTTCTTTACCTAAAGTGGAGAGT 
TAAAAAAGTAGTTTTAATGATAATACAGGTATCAATGATTTTCTTGATTTTAAACCTGTT 
ATCTCTAAGCATGTATGATCAGTTCTCAATTGATGTTTATGAAGGAAATACATCTTATAA 

30 TTTAGGGGATTCAACCCCATTTCCCACAATTTCCTTATTCATCAATTCATCAAAAGTTTT 
CGTAATCACCAACTCATCCCATATTTTCTTACCCATCAACTCCCTGTTCATGCTCATACC 
CTTCACAGTGTCCCTGGTAGCCTTTCTCATGCTCATCTTCTCACTGTGGAAGCATCACAA 
AAAGATGCAGGTCAATGCCAAACCACCTAGAGATGCCAGCACCATGGCCCACATTAAAGC 
CTTGCAAACAGGGTTCTCCTTCCTGCTGCTGTATGCAGTATACTTACTTTTTATTGTCAT 



156 



AGGAATGTTGAGCCTTAGGTTGATAGGAGGAAAATTAATACTTTTATTTGACCACATTTC 
TGGAATAGGTTTTCCTATAAGCCACTCATTTGTGCTGATTCTGGGAAATAACAAGCTGAG 
ACAAGCCAGTCTTTCAGTGTTGCATTGTCTGAGGTGCCGATCOU^GATATGGACACCAT 

GGGTCCATAAAAAATTTCAGAGGTCATTGGGAAACATTTTGAGATCTTATAGGGGAAAAA 
5 GAAAATGTGGGGCTTCAAAGCTGGTAGGAGTAATATAGAGAAGGATAGGAG 

SEP ID NO:125 

Mouse T2R1 1 amino acid sequence 

10 

MEHPLRRTFDFSQSILLTILFIELI IGLIRNGLMVLVHCIDWVKRKKFHLLIKSSPLWQT 
SRICLLWFMLIHLLITLLYADLASTRTMMQFASNPWTISNHISIWLATCLGVFYFLKIAN 
FSNSTFLYLKWRVQFLLLNILLVKFEINMWINEYHQINIPYSFISYYQXCQIQVLSLHI I 
FLSVPFILSLSTFLLLI FSLWTLHQRMQQHVQGYRDASTMAHFKALQAVIAFLLIHSI FI 
15 LSLLLQLWKHELRKKPPFVVFCQVAYIAFPSSHSYVFILGDRKLRQACLSVLWRLKCRPN 
YVG 

SEP ID NO:126 

20 Mouse T2R1 1 nucleotide sequence 

AATAATGTATGTGG7\AGAGTTAAGTATA7\ATGTTGTATGAGAATGAACTCAGAAATCATC 
A7VAAATCTTTAAAACTGCATGTTAAAAATCACACTTCAAATGAATATATTTGTAATTCTT 
TAGAACTT^TTW^TAAAATGGAGC^TCCTTTGAGGAGAAC^TTTGATTTCTCCaVGAGCA 

25 TACTTCTAACCATTTTATTCATTGAATTAATAATTGGACTTATAAGAT^ATGGATTAATGG 
TATTGGTGCACTGCATAGATTGGGTTAAGAGAAAAAAATTTCATTTGTTAATCAAATCCT 
CACCACTTTGGCAAACTTCCAGAATTTGTCTGCTCTGGTTCATGCTAATACATCTCCTGA 
TTACTTTATTGTATGCAGATTTAGCTAGTACTAGAACGATGATGCAATTCGCTAGCAATC 
CATGGACTATATCTAACCATATCAGCATCTGGCTTGCTACATGCCTTGGTGTCTTTTATT 

30 TTCTC^AGATAGCCAATTTTTCTAACTCTACTTTTCTCTATCTAAAATGGCGAGTTCAGT 
TCCTCTTGTTAAATATTTTACTGGTTAAATTTGAGATTAACATGTGGATAAATGAATATC 
ATCAAATAAACATACCATACAGCTTCATTTCTTATTACCAAATTGTCAAATACAGGTGTT 
AAGTCTTCACATTATTTTCCTGTCTGTCCCCTTTATTTTGTCCCTGTCAACTTTTCTCCT 
GCTCATCTTCTCCCTGTGGACACTTCACCAGAGGATGCAGCAGCATGTTCAAGGATACAG 
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AGATGCCAGCACAATGGCCCACTTCAAAGCCTTGCT^GCAGTGATTGCCTTTCTCTTAAT 
ACACTCCATTTTTATCCTGTCACTGTTACTACAACTTTGGAAACATGAATTAAGGAAGiAA 
ACCTCCTTTTGTTGTATTTTGTCAGGTTGCATATATAGCTTTTCCTTCATCCCATTCATA 
TGTCTTCATTCTGGGAGACAGAAAGCTGAGACAGGCTTGTCTCTCTGTGTTGTGGAGGCT 

5 GAAATGCAGGCCAAATTATGTGGGATAAAATCTCTTTGTGCTTTCATTTCCAATTCTTAA 

ATATTCTTTGATTTTGACTGCATAAATT 

SEP ID NO:127 

10 Mouse T2R12 amino acid sequence 

GAIVNVDFLIGNVGNGFIVVANIMDLVKRRKLSSVDQLLTALAVSRITLLWYLYIMKRTF 
LVDPNIGAIMQSTRLTNVIWI ISNHFSIWLATTLSIFYFLKIANFSNSI FCYLRWRFEKV 
ILMALLVSLVLLFIDILVTNMYINIWTDEF 

15 

SEP ID NO;128 

Mouse T2R12 nucleotide sequence 

20 TTTTCAGCAGTGACTTTGGGAAGCAGAACGTCCTCTTAGAGACAGTGGGTGCTGCTATCC 
TAGTTAATGTGGAGCAATAGTTAATGTGGATTTCCTAATTGGAAATGTTGGGAATGGATT 
CATTGTTGTGGCAAACATAATGGACTTGGTCAAGAGAAGAAAGCTTTCTTCAGTGGATCA 
GCTGCTCACTGCACTGGCCGTCTCCAGAATCACTTTGCTGTGGTACCTGTACATAATGAA 
AC G AAC AT T T T T AGT G G AT C C AAAC AT T GGT G C AAT T AT G C AAT C AAC AA G AC T G AC T AA 

25 TGTTATCTGGATAATTTCTAACCATTTTAGTATATGGCTGGCCACCACCCTCAGCATCTT 
TTATTTTCTCAAGATAGCAAATTTTTCTAACTCTATTTTCTGTTACCTGAGGTGGAGATT 
TGAAAAGGTGATTTTGATGGCATTGCTGGTGTCCCTGGTCCTCTTGTTTATAGATATTTT 
AGTAACAAACATGTACATTAATATTTGGACTGATGAATTC 

30 

SEP ID NP:129 

Mouse T2R13 amino acid sequence 
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MVAVLQSTLPI I FSMEFIMGTLGNGFIFLIVCI DWVQRRKISLVDQIRTALAISRIALIW 
LIFLDWWVSVHYPALHETGKMLSTYLISWTVINHCNFWLTANLSILYFLKIANFSNIIFL 
YLKFRSKNVVLVTLLVSLFFLFLNTVIIKIFSDVCFDSVQRNVSQIFIMYNHEQICKFLS 
FTNPMFTFIPFVMSTVMFSLLI FSLWRHLKNiMQHTAKGCRDISTTVHIRALQTI IVSVVL 
5 YTI FFLSFFVKVWSFVSPERYLI FLFVWALGNAVFSAHPFVMILVNRRLRLASLSLI FWL 
WYRFKNIEV 

SEP ID NO:130 

10 Mouse T2R13 nucleotide sequence 

AAGCTTGTTTGTGTTTGGATGAATTCTATTTATGTCTATCAATTTAAGATTTTCATATGA 
ATCATTAAG7\AATCTTGATAGTTGTTTGTGAGATATCACTTCTGCAATTTTTAAATGAAA 
TTACACTCATATTTTGAAGGAACAATATGTTTTAAAGGAATATATTAACAAATCTTCAGC 

15 AGTTACCTCAGAAGTTTGGGTATTGTTTTACAGAAAATGGTGGCAGTTCTACAGAGCACA 
CTTCCAATAATTTTCAGTATGGAATTCATAATGGGAACCTTAGGAAATGGATTCATTTTT 
CTGATAGTCTGCATAGACTGGGTCCAAAGAAGAAAAATCTCTTTAGTGGATCAAATCCGC 
ACTGCTCTGGCAATTAGCAGAATCGCTCTAATTTGGTTGATATTCCTAGATTGGTGGGTG 
TCTGTTCATTACCCAGCATTACATGAAACTGGTAAGATGTTATCAACATATTTGATTTCC 

20 TGGACGGTGATCAATCATTGTAACTTTTGGCTTACTGCAAACTTGAGCATCCTTTATTTT 
CTCAAGATAGCCAACTTTTCTAACATTATTTTTCTTTATCTAAAGTTTAGATCTAAAAAT 
GTGGTATTAGTGACCCTGTTAGTGTCTCTATTTTTCTTGTTCTTAAATACTGTAATTATA 
AAAATATTTTCTGATGTGTGTTTTGATAGTGTTCAAAGAAATGTGTCTCAAATTTTCATA 
ATGTATAACCATGAACAAATTTGTAAATTTCTTTCCTTTACTAACCCTATGTTCACATTC 

25 ATACCTTTTGTTATGTCCACGGTAATGTTTTCTTTGCTCATCTTCTCCCTGTGGAGACAT 
C T GAAGAAT AT GCAGCACAC C GC CAAAGGAT GCAGAGACAT CAGCAC CACAGT GC AC AT C 
AGAGCCCTGCAAACCATCATTGTGTCTGTAGTGCTATACACTATTTTTTTTCTATCATTT 
TTTGTTAAAGTTTGGAGTTTTGTGTCACCAGAGAGATACCTGATCTTTTTGTTTGTCTGG 
GCTCTGGGAAATGCTGTTTTTTCTGCTCACCCATTTGTCATGATTTTGGTAAACAGAAGA 

30 TTGAGATTGGCTTCTCTCTCTCTGATTTTTTGGCTCTGGTACAGGTTTAAAAATATAGAA 
GTATAGGGTCCAAAGACCACCAAGGAATCATTTTCCTTATCCTAAAGAAAAATCAGGAG 

SEP ID NO:131 
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Mouse T2R14 amino acid sequence 

MLSTMEGVLLSVSTSEAVLGIVGNTFIALVNCMDYNRNKKLSNIGFILTGLAISRICLVL 
ILITEAYIKI FYPQLLSPVNIIELISYLWII ICQLNVWFATSLSI FYFLKIANFSHYI FV 
WLKRRIDLVFFFLIGCLLISWLFSFPVVAKMVKDNKMLYINTSWQIH1MKKSELI INYVFT 
NGGVFLFFMIMLIVCFLLI ISLWRHRRQMESNKLGFRDLNTEVHVRTIKVLLSFI ILFIL 
HFMGITINVICLLI PESNLLFMFGLTTAFI YPGCHSLILILANSRLKQCSVMILQLLKCC 
ENGKELRDT 

SEP ID NQ:132 

Mouse T2R14 nucleotide sequence 

CTGCAGGTATATACCTACCCTG7\AGGCTTCATCTAGAGT7\AACAAAGTAGTCTGTATAGT 

CTGCCATTCCTCAGATTCTCCTCAACTTCCCACCCTCCAGTGACCTTTCTCCTTTTCTAC 

AGTCAAACTATGGACCTCACAACCTGACACTTCTTCAGATGCAAAATATTCTCACAGAGA 

CAAGTAAAACATACAAAACAAATACTTTAATTTGCCTATTAACAAATGGCAAGAAAAGAT 

TCAGGCTTG7\ACATCCTGTAGACAAGCTAAGGACAGGAGCAACTGAAGGGATCTCCATGA 

AGACCTTTCAGATTTCTACCAAAAGTTVATTTTTAACTATATTTAAGTCTTTT^AAGAAAGA 

AAGTAAAGCCACTCTTTTATTG7\ACAGCAATAGATTGG7\ATCTTAAACAACTGCAACAGA 

AGCCATTTTAAAGATCAACAAAGATGCTGAGCACAATGGAAGGTGTCCTCCTTTCAGTTT 

CAACTAGTGAGGCTGTGCTGGGCATTGTAGGGAACACATTCATTGCACTTGTAAACTGTA 

TGGACTATAACAGGAACAAGAAGCTCTCTAATATTGGCTTTATTCTCACTGGCTTGGCAA 

TTTCCAGAATTTGCCTTGTGTTGATCTTAATCACAGAGGCATACATAAAAATATTCTATC 

CACAGTTGCTGTCTCCTGTCAACATAATTGAGCTCATCAGTTATCTATGGATAATTATCT 

GTCAATTGAATGTCTGGTTTGCCACTAGTCTCAGTATTTTTTATTTCCTGAAGATAGCAA 

ATTTTTCCCACTACATATTTGTCTGGTTAAAAAGAAGAATTGATTTAGTTTTTTTCTTCC 

TGATAGGGTGCTTGCTTATCTC3ATGGCTATTTTCTTTCCCAGTTGTTGCGAAGATGGTTA 

AAGATAATAAAATGCTGTATATAAACACATCTTGGCAGATCCACATGAAGAAAAGTGA 

TAATCATTAACTATGTTTTCACCAATGGGGGAGTATTTTTATTTTTTATGATAATGTTAA 

TTGTATGTTTCCTGTTAATC^TTTCTVCTTTGGAGAC^TCGCAGGCAGATGGAATC^AATA 

AATTAGGATTCAGAGATCTCAACACAGAAGTTCATGTGAGAACAATAAAAGTTTTATTGT 

CTTTTATTATCCTTTTTATATTGCATTTCATGGGTATTACCATAAATGTAATTTGTCTGT 

TAATCCCAGAAAGCAACTTGTTATTCATGTTTGGTTTGACAACTGCATTCATCTATCCCG 
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GCTGCCACTCACTTATCCTAATTCTAGCAAACAGTCGGCTGAAGCAGTGCTCTGTAATGA 
TACTGCAACTATTAAAGTGCTGTGAGAA.TGGTAAAGAACTCAGAGACACATGACAGTCTG 

GAACACATGCAATCTGGAATTGTCAGTGGAAAAAGTTACTGAAGATCTTTTCACTTGCAC 
TATGCTCTTTTATTGATTTGGCATCATTATCAAACACTGTTGGAGCCTTGTGAACTCTTG 
5 TTCAGAGTCTTCTGCCTCTCAAGGAATCACACTCC 



SEP ID NO:133 

Mouse T2R15 amino acid sequence 

10 

MCAVLRSILTI IFILEFFIGNLGNGFIALVQCMDLRKRRTFPSADHFLTALAISRLALIW 
VLFLDSFLFIQSPLLMTRNTLRLIQTAWNISNHFSIWFATSLSIFYLFKIAI FSNYLFFY 
LKRRVKRVVLVILLLSMILLFFNI FLEIKHIDVWIYGTKRNITNGLSSNSFSEFSRLILI 
PSLMFTLVPFGVSLIAFLLLI FSLMKHVRKMQYYTKGCKDVRTMAHTTALQTVVAFLLLY 
15 TTFFLSLVVEVSTLEMDESLMLLFAKVTIMI FPSIHSCI FILKHNKLRQDLLSVLKWLQY 
WCKREKTLDS 

SEP IB NO:134 

20 Mouse T2R15 nucleotide sequence 

AATAATAGATTTTTTAATATTCAGAATTTTTAAGTAATGTAGTATTGTTAGCAGCATAGC 
TTATAGGAAAAGTTCCAAGTAATTTTGATTTTGTAATTCTGATTCCCCCAAATCAAGTAT 
CAAGTTTACCTGCACAGACAAGGGAAGAAGTGGCAAAATGTGCAAATGAGAGCAACTTTA 

25 TTTGACTGTCAGTACGTTGAAATTCAGTGTTTCCTTAATCAGTTATGGATTGACATTTAT 
GTGCACAGAACCTGGAAGAATTTCAGCCAAGCTGGAGGTAAAAATCCAAAATTCTGATGA 
TAAAACCAAAAGTAAATCACAGGTAAATCTTCTTTATTTTTCTTTTTTAATACTGTATAT 
GGACATTTTTTAATACAGCATATTTTTTTTTTGAAATTTAGAAAAAAACCACTAAGAAAT 
ATTCACCAATGGAATAGACTTTAAAGTCACTTAGAGAATGTGTGCTGTTCTACGTAGCAT 

30 ACTG^CAATCATTTTCATTTTGGAGTTCTTCATTGGAAATCTGGGGAATGGATTCATAGC 
TCTGGTACAATGCATGGACTTACGAAAGAGAAGAACGTTCCCTTCAGCAGATCATTTCCT 
CACTGCTCTGGCCATCTCCAGGCTTGCTCTGATATGGGTTTTATTTCTAGATTCATTTCT 
GTTTATACAATCCCCATTACTGATGACTAGAAATACATTAAGACTGATTCAGACTGCCTG 
GAATATAAGCAATCATTTCAGTATATGGTTTGCTACCAGCCTCAGCATCTTTTATCTCTT 
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CAAGATAGCCATTTTTTCTAACTATCTTTTCTTCTACCTGAAGCGGAGAGTTAAAAGGGT 
GGTTTTGGTGATACTGCTGCTATCCATGATCCTTTTGTTTTTTAATATATTTTTAGAAAT 
CAAACATATTGATGTCTGGATCTATGGAACCAAAAGAAACATAACTAATGGTTTGAGTTC 
AAACAGTTTTTCAGAGTTTTCCAGGCTTATTTTAATTCCAAGTTTAATGTTCACATTAGT 
5 ACCCTTTGGTGTATCCTTGATAGCTTTCCTCCTCCTAATCTTTTCCCTTATGAAACATGT 
AAGGAAGATGCAGTACTACACCAAAGGATGCAAAGATGTCAGAACGATGG 
AGCCCTGCAGACTGTGGTTGCCTTCCTCCTATTATATACTACTTTCTTTCTGTCTCTAGT 
TGTGGAAGTTTCAACACTTGAAATGGATGAAAGTCTGATGCTTCTGTTTGCAAAAGTTAC 
TATAATGATTTTTCCTTCCATCCACTCCTGTATTTTCATTTTGAAACATAATAAGTTGAG 
1 0 ACAGGACTTGCTTTCAGTACTGAAGTGGCTACAGTATTGGTGCAAGCGTGAGAAAACCTT 
GGATTCATAGACCATTGTATGCATCACCTTGAATATTCTAGAGGGGTGTAGGTTCATATG 
AAAGTATTGAATTTTTAAATTTGAGCCTTTTGTATATTTTCT 

15 SEP ID NO:135 

Mouse T2R16 amino acid sequence 

MNGVLQVTFIVILSVEFI IGIFGNGFIAVVNIKDLVKGRKISSVDQILTALAISRIALLW 
- LILVSWWI FVLYPGQWMTDRRVS IMHS I WTTFNQSSLWFATSLS-I FY FFK I AN FSNP I FL 
20 YLKVRLKKVMIGTLIMSLILFCLNI I IMNAPENILITEYNVSMSYSLILNNTQLSMLFPF 
ANTMFGFIPFAVSLVTFVLLVFSLWKHQRKMQHSAHGCRDASTKAHIRALQTLIASLLLY 
SIFFLSHVMKVWSALLLERTLLLLITQVARTAFPSVHSWVLILGNAKMRKASLYVFLWLR 
CRHKE 

25 

SEP ID NO:136 

Mouse T2R16 nucleotide sequence 

TTTATGATGGAAAGAATAAAACCATTAGCAAGGCTTAATGGCTTGTTTGGTATTAGACCT 
30 GTACATTGTTTATGGAACATGATATGGAGCTTTGTTTATTGAATATGCACAATATTTTAG 
AAGCATGTTTCAAAGAATCTTAAGTAATTACAATAGAAATTGAAGCATCCAAGTGAAGAT 
GAATGGTGTCCTACAGGTTACATTTATAGTCATTTTGAGTGTGGAATTTATAATTGGCAT 
CTTTGGCAATGG^TTCATAGCGGTGGTGAACATAAAGGACTTGGTCAAGGGAAGGAAGAT 
CTCTTCAGTGGATCAGATCCTCACTGCTCTGGCCATCTCCAGAATTGCACTGCTGTGGTT 
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AATATTAGTAAGTTGGTGGATATTTGTGCTTTACCCA6GACAATGGATGACTGATAGAAG 
AGTTAGCTVTAATGC^CAGTATATGGAC^aVTTC^^CC^GAGTAGTCTCTGGTTTGCTAC 
AAGTCTCAGCATCTTTTATTTTTTCAAGATAGCAAATTTTTCCAACCCTATTTTTCTTTA 
TTTAAAGGTCAGACTTAAAAAAGTCATGATAGGGACATTGATAATGTCTTTGATTCTCTT 
5 TTGTTTAAATATTATCATTATGAATGCACCTGAGAACATTTTAATCACTGAATATAATGT 
ATCTATGTCTTACAGCTTGATTTTGAATAACACACAGCTTTCTATGCTGTTTCCATTTGC 
CAACACCATGTTTGGGTTCATACCTTTTGCTGTGTCACTGGTCACTTTTGTCCTTCTTGT 
TTTCTCCCTGTGGAAACATCAGAGAAAGATGCAACACAGTGCCCATGGATGCAGAGATGC 
CAGCACTAAGGCCCACATCAGAGCCTTGCAGACATTGATTGCCTCCCTCCTCCTGTATTC 

10 CATTTTCTTCCTGTCTCATGTTATGAAGGTTTGGAGTGCTCTGCTTCTGGAGAGGACACT 
CCTGCTTTTGATCACACAGGTTGCAAGAACAGCTTTTCCGTCAGTGCACTCCTGGGTCCT 
GATTCTGGGCAATGCTAAGATGAGAAAGGCTTCTCTCTATGTATTCCTGTGGCTGAGGTG 
CAGGCACAAAGAATGAAACCCTACAGTGTACAGACCTGGGGTATATTTATGTGGATGATC 
TTACATATCTTAGAGGAAAATGGATTAAAAGAAATTCTCATATTTATAAATTTTTAGGTC 

15 TGAATTACATAAAAATGTATAT7\ATATTTTCAAAGTACAAGATAGTAGTTTATAACTTAC 
ATGATAAATACTGTCTATGCATCTTCTAGTCTTTGTAGAATATGTAAAAACATGTT 

SEP ID NO:137 

20 Mouse T2R17 amino acid sequence 

MKHFWKILSVISQSTLSVILIVELVIGI IGNGFMVLVHCMDWVKKKKMSLVNQILTALSI 
SRI FQLCLLFISLVINFSYTDLTTSSRMIQVMYNAWILANHFSIWIATCLTVLYFLKIAN 
FSNSFFLYLKWRVEKVVSVTLLVSLLLLILNILLTNLETDMWTNEYQRNISCSFSSHYYA 
25 KCHRQVLRLHI IFLSVPVVLSLSTFLLLIFSLWTHHKRMQQHVQGGRDARTTAHFKALQT 
VIAFFLLYSI FILSVLIQIWKYELLKKNLFVVFCEVVYIAFPTFHSYILIVGDMKLRQAC 
LPLCI IAAEIQTTLCRNFRSLKYFRLCCI F 

30 SEP ID NO: 138 

Mouse T2R17 nucleotide sequence 

GAATTCTGGTCTGGCACCCCTGAGCTGTGTGAGTAGACACATTATCATGGAAAGAGATTC 
AGAATCTGTCACTGTCAAAACTGCATGTTTGCTCCTGTGTTAGTGTGTTGGGGAAAGTTA 
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AGAAAT^ATACATTTTATGAGAATCAACTCAGAGGTTGTCAGAAATTGTCGAAACAGCATT 
TTAAAAATTTACATCTCAACTGGATATATGAGCAAGTCTTTATAACTGATATATAAAATG 
AAGCACTTTTGGAAGATATTATCTGTTATCTCCCAGAGCACACTTTCAGTCATTTTAATC 
GTGGAATTAGTAATTGGAATTATAGGAAATGGGTTCATGGTCCTGGTCCACTGTATGGAC 
5 TGGGTTAAGAAAAAGAAAATGTCCCTAGTTAATCAAATTCTTACTGCTTTGTCAATCTCC 
AGAATTTTTCAGCTCTGTTTATTGTTTATAAGTTTAGTAATCAACTTTTCATATACAGAT 
TTAACTACAAGTTGAAGGATGATACAAGTCATGTACAATGCTTGGATTTTAGCCAACCAT 
TTCAGCATCTGGATTGCTACATGCCTCACTGTCCTTTATTTTCTAAAGATAGCCAATTTT 
TCTAACTCTTTTTTTCTTTATCTAAAGTGGAGAGTTGAAAAAGTAGTTTCAGTTACACTG 
1 0 TTGGTGTCATTGCTCCTCCTGATTTTAAATATTTTACTAACTAACTTGGAAACCGACATG 
TGGAGAAATGAATATCAAAGAAACATATCATGCJVGCTTC^GTT 

TGTCACAGGCAGGTGTTAAGGCTTCACATTATTTTCCTGTCTGTCCCCGTTGTTTTGTCC 
CTGTCAACTTTTCTCCTGCTCATCTTCTCCCTGTGGACACATCACAAGAGGATGCAGCAG 
CATGTTCAGGGAGGCAGAGATGCCAGAACCACGGCCCACTTCAAAGCCCTACAAACTGTG 

15 ATTGCATTTTTCCTACTATATTCCATTTTTATTCTGTCTGTCTTAATACAAATTTGGAAA 
TATGAATTACTGAAGAAAAATCTTTTCGTTGTATTTTGTGAGGTTGTATATATAGCTTTT 
CCGACATTCCATTCATATATTCTGATTGTAGGAGACATGAAGCTGAGACAGGCCTGCCTG 
CCTCTCTGTATTATCGCAGCTGAAATTCAGACTACACTATGTAGAAATTTTAGATCACTA 
AAGTACTTTAGATTATGTTGTATATTCTAGAC AAAAAT T AAC T GAT AC AAAT GTC T T T T G 

20 TATTTTTCATTTTAAATATCCTTTAATTTTGACTGCATGAAATTGATTTCTGCTTGCAAT 
T AT C AC T G AT T AAAAC T AT T AAT AAT T TAAC T AG 

SEP ID NO:139 

25 Mouse T2R18 amino acid sequence 

MVPTQVTIFSI IMYVLESLVI IVQSCTTVAVLFREWMHFQRLSPVETILISLGISHFCLQ 
WTSMLYNFGTYSRPVLLFWKVSVVWEFMNILTFWLTSWLAVLYCVKVSSFTHPIFLWLRM 
KILKLVLWLILGALIASCLSI I PSVVKYHIQMELVTLDNLPKNNSLILRLQQFEWYFSNP 
30 LKMIGFGIPFFVFLASI ILLTVSLVQHWVQMKHYSSSNSSLKAQFTVLKSLATFFTFFTS 
YFLTIVISFIGTVFDKKSWFWVCEAVIYGLVCIHFTSLMMSNPALKKALKLQFWSPEPS 

SEP ID NO:140 
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Mouse T2R18 nucleotide sequence 

GCGTGCTTCACAGAGCAGTATACTACAAAGCAAATGTCATTGCTGCCATTGTATATTTCT 
CTAAAGACATTTCACATTTTATCTCCCTGTCCCATTGTGTGCAGAGCCCACACTTCAATC 
5 AATCAATTCCTTAATTATAAGCTATTGTTTCATTATTTCATTTCCTACGTTTTTTTGCAT 
TTTTACTAAAACTCCAAAGCAGACATTTTCTAATTATAATCCTACATGTAGTTAGAATTT 
TAAAAATTATATACTATTTTCTTTGCACCACTGAGTTCAGTAGGTTTTGAAGGTTTATGC 
TTAACAATTGAACATTTCATGTTAGATTATTCCTGCCTTCCTAATCTTGAATAATTAAAT 
GTCCATCCAGGCTTAGAATTCACAGAGTCAACAGCTTTCACCTTGATTCTCTCACTATCT 

10 ATCAATGACTAGAATCTGTCTGTCACTTTTGAAACCGCTAATTAAATAGTTGGTGCTTAT 
TTAAAGGGTGCCCCATGCCAAGAGAAAATGTATTTCTTCTCTAGATGCCTTCGTCCTTTA 
CAAGTTACATGCTTTACTGATGGTGAATTGGTTTTCTTCCAGTTCATCTGGGTTAAGTGA 
CCTAAGAACCTAGCCATGGAAGGAGAAACAGAAGCAAATATTAACGATACAAGAACAAGT 
TCCAGAACATTGGAAAGTACTTAGTAAAGGCATTGGAATTAGCAAAAGAATAGTAGCGAA 

15 GCAAAAAATACTTCATCTCCATTGGGAGGTC7^AGAAAGACTATGCAGTGTTTTTGATGCA 
ACTTGTCATCTCTGAGTTAGACGATTCAGCACACACTTTTGAGATTGAACTTCAACAGGT 
GGAGCCAGCAGACCTGAGCTTTAGGAATGATGGTGGAATTTCCAAGCAAAGACTTCCGTT 
ACCTTTTTGATGTCCCCTAAC7VATTCGGTTGCAATGCTCACACCGCCCAACTGTTGAAAT 
GCTTGGGAAAAGGGATTCTGAGACTGGCATTAGTATGTCATTTGACAGAATGGAAACATT 

20 GCCCAGGGCATTAATGCACAGTAAAGGATTCACCTTTTCTAAGTGCTCAAATTTTAAATT 
TGnATATTTTTAGAAGACATTATTTAAAAGAAAGGTGGAGAGGATATCCAAACAGCACCT 
TGAGCAGATAAAGAGGTGAAG7VAGAAAAAACAACATGCGTACATGATGGATTTCTCTTTA 
TG7VAAATGATCAAATGATCTTAGGATCAAGAATCCACACCTGAATGAGATTTGCTTGTAT 
CCCTGTGTG7VATTTGACCTAACAAGCAAAGCACAGACAAATGCTGTAGATAGGGAAATGT 

25 CTATGTCAAATGTGTGTAAGGAGGATTTGCATCCAC7\AAGAAGTGCCCTCTTATACTGAG 
AGTGCTAAGAACACATGTCCGTTTCATATTCGGAAAGTGGTATAGAGCTGTTGAGTCTTT 
GGCTAGGAAGAGACTTCAGAGTGGAAGCATGGTGCCAACGCAAGTCACCATCTTCTCCAT 
CATCATGTATGTGCTTGAGTCCTTAGTAATAATTGTGCAAAGTTGCACAACGGTTGCAGT 
GCTATTCAGAGAGTGGATGCACTTTCAAAGACTGTCACCGGTGGAGACGATTCTCATCAG 

30 CCTGGGCATCTCACATTTCTGTCTACAGTGGACATCAATGCTATACAACTTTGGTACTTA 
TTCTAGGCCTGTCCTTTTATTTTGGAAGGTATCAGTCGTCTGGGAGTTCATGAACATTTT 
GACATTCTGGTTAACCAGTTGGCTTGCTGTCCTCTACTGTGTCAAGGTCTCTTCCTTCAC 
TCACCCCATCTTCCTCTGGCTGAGGATGAAAATCTTGAAACTGGTTCTCTGGTTGATACT 
GGGTGCTCTGATAGCTTCTTGTTTGTCAATCATCCCTTCTGTTGTTAAATATCACATCCA 
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GATGGAATTAGTCACCCTAGATAATTTACCCAAGAACAATTCTTTGATTCTAAGACTACA 
ACAGTTTGAATGGTATTTTTCTAATCCTTTAAAAATGATTGGCTTTGGTATTCCTTTCTT 
CGTGTTCCTGGCTTCTATCATCTTACTCACAGTCTCATTGGTCCAACACTGGGTGCAGAT 
GAAACACTACAGCAGCAGCAACTCCAGCCTGAAAGCTCAGTTCACTGTTCTGAAGTCTCT 
5 TGCTACCTTCTTCACCTTCTTCACATCCTATTTTCTGACTATAGTCATCTCCTTTATTGG 
CACTGTGTTTGATAAGAAATCTTGGTTCTGGGTCTGCGAAGCTGTCATCTATGGTTTAGT 
CTGTATTCACTTC^CTTCACTGATGATGAGCAACCCTGCTVTTGAAAAAGGCACTGAAGCT 
GCAGTTCTGGAGCCCAGAGCCTTCCTGAGGCAGGAAACACAGTTAAGCCTCTAGGGTAAG 
GAGACTTTGCATTGGCACAGTCCCTATAGTGTAATGCAAACTTGAACACAAACTTCATCC 

10 CTTTTCACATCCACAAATGGCTGCATCTATACATCATCACCAGTCTTCCCTGTATTCTGA 
CCCATTCTCTTCCTGTCCTATCCATAGTCCCCAGGTTGGTTTTGATTTTTCTCATGATCA 
CACCAACTCTGCTTAGCTTTTGCCACCACTGTAATAGTAAACATGGGGTGTTCTATATAT 
TACAGTCAAAATCATTCTCACATTGTTGATTGCCTCACAAATTCATATAAATCCCCCTTC 
CTGTCAGGAATTTATTGTCTGCTCACTTAATGCTCACCATATATTAAAGCCATTAATTCC 

15 CCCTTCCTACCTTGAGTTTAAG7^AGGAAAATGTCTTACCATTGCCCACAACCTATTCTGC 
TGCTTCTAGACTTTTATGC7\AGTGATTTATACACACACACACACACACACACACACATAC 
AAACAAC 

20 SEP ID NO:141 

Mouse T2R19 amino acid sequence 

MMEGHMLFFLLVVVVQFLTGVLANGLIVVVNAIDLIMWKKMAPLDLLLFCLATSRI ILQL 
CILFAQLGLSCLVRHTLFADNVTFVYI INELSLWFATWLGVFYCAKIATI PHPLFLWLKM 
25 RISRLVPWLILASVVYVTVTTFIHSRETSELPKQIFISFFSKNTTRVRPAHATLLSVFVF 
GLTLPFLIFTVAVLLLLSSLWNHSRQMRTMVGTREPSRHALVSAMLSILSFLILYLSHDM 
VAVLICTQGLHFGSRTFAFCLLVIGMYPSLHSIVLILGNPKLKRNAKTFIVHCKCCHCAR 
AWVTSRNPRLSDLPVPATHHSANKTSCSEACIMPS 

30 

SEP ID NO:142 

Mouse T2R19 nucleotide sequence 
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CTGCAGCCTAGAGAACTAATGCATAGGAAACTTATATTCCCACCTCCGTGACGTCACTCT 
GACAGAAGTGAACTTATATTCCCACCTCCGTGACGTCACTCTGACAGAAGTGACTTGTTT 

ttgtatgatgctccaggatgcctcattagcattgaggacaatcataattaagtaaggcaa 
ggcatgaaggtggtcctcactaggtacctggaggcttctggttgcatgatttacttgtga 
5 tgactctgacacttaagaagacctgaaaaatgcaaaagctgtcataaggcacagttcgtt 
tctatggtatctcttccttatttgactgacattgagttgagaaggcagcactataaacaa 

ATGGGCCCCACCTTCCTCTTCCATTGTCTTTGGGTTGGCATCATCTCCAAAGGAACCTTG 
GTCTAGTTGAAAGAAGCCAGAAATCATACATGGCTGAGACTGTGCATAACTCTATGTATC 
ATTTAAAGAAGTCATTGGTTCTTCTTATTTTAAAATGATGGAAGGTCATATGCTCTTCTT 
10 CCTTCTGGTCGTGGTAGTGCAGTTTTTAACTGGGGTCTTGGCAT^ATGGCCTCATTGTGGT 
TGTCAATGCCATCGACTTGATCATGTGGAAGAAAATGGCCCCACTGGATCTGCTTCTTTT 
TTGCCTGGCGACTTCTCGGATCATTCTTCAATTGTGTATATTGTTTGCACAGCTGGGTCT 
£3 ATCCTGTTTGGTGAGACACACGTTATTTGCTGACAATGTTACCTTTGTCTACATTATAAA 
|'S CGAACTGAGTCTCTGGTTTGCCACATGGCTTGGTGTTTTCTACTGTGCCAAGATTGCTAC 
1 5 CATCCCTCACCCACTCTTTCTGTGGCTGAAGATGAGGATATCCAGGTTGGTGCCATGGCT 
W GATCCTGGCATCTGTGGTCTATGTAACTGTTACTACTTTCATCCATAGCAGAGAGACTTC 
nj AGAACTTCCTAAGCAAATCTTTATAAGCTTTTTTTCTAAAAATACAACTCGGGTCAGACC 
;L AGCGCATGCCACACTACTCTCAGTCTTTGTCTTTGGGCTCACACTACCATTTCTCATCTT 
j-Lji- CACTGTTGCTGTTCTGGTCTTGTTGTGCTCCCTGTGGAACCACAGCCGGGAGATGAGGAC 
j=2 20 TATGGTGGGAACTAGGGAACCTAGCAGACATGCCCTCGTCAGTGCGATGCTCTCCATTCT 

Q GTCATTCCTCATCCTCTATCTCTCCCATGACATGGTAGCTGTTCTGATCTGTACCCAAGG 
CCTCCACTTTGGAAGCAGAACCTTTGCATTCTGCTTATTGGTTATTGGTATGTACCCCTC 
CTTACACTCGATTGTCTTAATTTTAGGAAACCCTAAGCTGAAACGAAATGCAAAAACGTT 
CATTGTCCATTGTAAGTGTTGTCATTGTGCAAGAGCTTGGGTCACCTCAAGGAACCCAAG 
25 ACTCAGCGACTTGCCAGTGCCTGCTACTCATCACTCAGCCAACAAGACATCCTGCTCAGA 
AGCCTGTATAATGCCATCTTAATTGTCCAACCTGAGGCTTAATCATTTCAAAGGGTAAAT 
TGATGATCAAAGCCCAACACATGATATGACATCAAGGTCCATATCCCAGTAGTCATGTGG 
AAATACCACCTTGCAAAATGATGTCATTGAG7VAACCAGGGCAAATGGAGTCTAGGTCTTT 
CAGTATGATTTGCTGCAG 

30 



SEP ID NO:143 

Mouse T2R20 amino acid sequence 
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MNLVEWIVTI IMMTEFLLGNCANVFITIVNFIDCVKRRKISSADRI ITAIAIFRIGLLWA 
MLTNWHSHVFTPDTDNLQMRVFGGITWAITNHFTTWLGTILSMFYLFKIANFSNSLFLHL 
KRKLDNVLLVIFLGSSLFLVAYLGMVNIKKIAWMSIHEGNVTTKSKLKHVTSITNMLLFS 
LINIVPFGISLNCVLLLIYSLSKHLKNMKFYGKGCQDQSTMVHIKALQTVVSFLLLYATY 
5 SSCVI ISGWSLQNAPVFLFCVTIGSFYPAGHSCILIWGNQKLKQVFLLLLRQMRC 

SEP ID NO:144 

Mouse T2R20 nucleotide sequence 

10 

CTAGATGGGCTGTTTCATATAATGACTGG7VACTCCCTACATGCTCCACGTCTTGAGTTCT 
AAAATTTCACTAACAAATTTTTGACTGCCATAAAT7U\TG7\AGGTTTAAAGAAAGAACAAC 
ATTTGAAGCAATGGACCAGAATTCCTCTTTATTTGACTCTTAGCAAATTGGAATGCAGCA 
TCCTTTCAAGAGCAGCACTGAAATATACCAGTCAATGGCAGAGAGTAAAAAAGTATGCAA 

15 TTGGAGACATTATGGTAATATAAATTTCCATTT^AAAATGAGACTGCATTCACCTATTACA 
ACACATTGCTATTCTGCTCAACACAGAGTTAAAAAGAAACAAGAACTCTTGTATACATTC 
AGTTAGTCACAAGTATAATTATGTTCACATATTTTAAAAAAATGAATCATGATCTGTGAA 
TTGAGCCTGGCTTTTTTTGTCTCTCTCTTTTTATTCTTTTCCTTTAGACAGACACAATGA 
ATTTGGTAGAATGGATTGTTACCATCATAATGATGACAGAATTTCTCTTAGGAAACTGTG 

20 CCAATGTCTTCATAACCATAGTGAACTTCATCGACTGTGTGAAGAGAAGAAAGATCTCCT 
CAGCTGATCGAATTATAACTGCTATTGCCATCTTCAGAATTGGTTTGTTGTGGGCAATGT 
TAACGAACTGGCATTCACATGTGTTTACTCCAGACACAGACAATTTACAAATGAGAGTTT 
TCGGTGGAATTACCTGGGCTATAACCAACCATTTTACCACTTGGCTGGGGACCATACTGA 
GCATGTTTTATTTATTCAAGATAGCCAATTTTTCCAACAGTCTATTTCTTCATCTAAAAA 

25 GAAAACTTGAGAATGTTCTACTTGTGATTTTCCTGGGATCGTCTCTGTTTTTGGTTGCAT 
ATCTTGGGATGGTGAACATCAAGAAGATTGCTTGGATGAGTATTCATGAAGGAAATGTGA 
CGACAAAGAGCAAACTGAAGCATGTAAC^^GCATCAGAAATATGCT^ 

TAAACATTGTACCATTTGGTATATCACTGAACTGTGTTCTGCTCTTAATCTATTCCCTGA 
GT AAACAT C T CAAGAAT AT GAAAT T C T AT GGCAAAGGAT GT CAAGAT CAGAGCAC CAT GG 
30 TCGACATAT^GGCCTTGCAAACTGTGGTCTCTTTTCTCTTGTTATATGCCACATACTCTT 
CCTGTGTCATTATATCAGGTTGGAGTTTGC^AAATGCACCAGTCTTCCTGTTTTGTGTGA 
CAATTGGATCCTTCTACCCAGCAGGTCATTCTTGTATCTTGATTTGGGGAAACCAGAAAC 
TTAAACAGGTCTTTCTGTTGTTGCTGAGGCAGATGAGATGCTGACTGAAAAAATGAAAGT 
CCCCCTGTCTCTAG 
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SEP ID NO:145 

Mouse T2R21 amino acid sequence 

5 

MGSNVYGILTMVMIAEFVFGNMSNGFIVLINCIDWVRKGTLSSIGWILLFLAISRiyiVLIW 
EMLITWIKYMKYSFSFVTGTELRGIMFTWVISNHFSLWLATILSI FYLLKIASFSKPVFL 
YLKWREKKVLLIVLLGNLIFLMLNILQINKHIEHWMYQYERNITWSSRVSDFAGFSNLVL 
LEMIVFSVTPFTVALVSFILLIFSLWKHLQKMHLNSRGERDPSTKAHVNALRIMVSFLLL 
10 YATYFISFFLSLI PMAHKTRLGLMFSITVGLFYPSSHSFILILGHSNLRQASLWVMTYLK 
CGQKH 

SEP ID NO:146 

15 Mouse T2R21 nucleotide sequence 

CTCTTTTGAAGACAATAGTTGTTCTACTAGCTATTGATAGCATGTTTACATTTGTCATTT 
' TCAAGTATGTTCAGAAACAAAGCTACATATTGTGGGGAGTATATAAAATATGAAAGCATG 
CCATTCCCAGGCATCCAAGGATCCCTGTGTATTAAAAGGCAACAAAGCAGAACCA71ATGT 

20 TCTGTTTTGGACATGAGCTTCTTCCAATTCAACTGCTGAAAAATTTGGATAACTACATAT 
AAAACTAAG7\ACACAGAGTGTCACAGAGCAGTCTCTGCTCTCCAATTCACCAGGATTAAT 
ATTGACAGACCCAAAAGATGTCATTTAGGTAAATTTTGGATGAATCATATTGTTGTCACC 
TTTGTGCTCTAGAACATAAGCTGATAGAATCAAATTTTCTTTAGCAGAGACAATGCAAAT 
TGATATAACAGTGAAAGAGAATATATCTTTATTTGCATGTTAGCAAATGACAGCTGGATG 

25 CACTTCATGATTTTCTGCAATCTAGTTCAGTCTTTAGAAGGATATATATATATATATATA 
TATATATATATATATATATATATATATATATATAAACCTTAGTCTTGAAAGATATCAGAA 
AGTVAGGATTTCACAAGAATGTACAGAGCCATTAGCAAAATTTTAATATACTCATCGACAT 
TAGGTCAGTCACTACATAAGAAGGACTTGAATGAAAGCTTATCTTAGTTTTTGAGACTAC 
AGGGACATTTCACCTTGCCAAATGAGAAGCAGTGAGTCTTCTTTGTCTGGACATGGGAAG 

30 CAATGTGTATGGTATCTTAACTATGGTTATGATTGCAGAGTTTGTATTTGGAAATATGAG 
CAATGGATTCATAGTGCTGATAAACTGCATTGATTGGGTCAGGAAAGGAACTCTTTCTTC 
CATTGGTTGGATCCTGCTTTTCTTGGCCATTTCAAGAATGGTGTTGATATGGGAAATGTT 
AATAAGATGGATAAAATATATGAAGTATTGATTTTCATTTGTGACTGGAAC71GAATTACG 
GGGTATCATGTTTACCTGGGTAATTTCCAATCACTTCAGTCTCTGGCTTGCCACTATTCT 
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CAGCATCTTTTATTTGCTCAAAATAGCCAGTTTCTCCAAACCGGTTTTTCTCTATTTGAA 
GTGGAGAGAGAAGAAAGTGCTTCTGATTGTCCTTCTGGGAAATTTGATCTTCTTGATGCT 
CAACATATTACAAATAAACAAACATATAGAACAC TGGATGTAT CAATATGAGAGAAAT AT 
AACTTGGAGTTCTAGAGTGAGTGACTTTGCAGGGTTTTCAAATCTGGTCTTATTGGAGAT 
5 GATTGTGTTCTCTGTAACACCATTCACAGTGGCCCTGGTCTCCTTCATCCTGTTAATCTT 
CTCCTTGTGGAAACATCTACAGAAAATGCATCTCAATTCTAGAGGGGAACGAGACCCCAG 
CACTAAAGCCCATGTGAATGCCTTGAGAATTATGGTCTCCTTCCTCTTACTCTATGCCAC 
TTACTTCATATCTTTTTTTCTATCATTGATTCCCATGGCACATAAAACACGACTGGGTCT 
TATGTTTAGCATAACTGTTGGGCTTTTCTACCCTTCAAGCCACTCATTTATCTTAATTTT 

10 GGGACATTCTAATTTAAGGCAAGCCAGTCTTTGGGTGATGACATATCTTAAATGTGGGCA 
AAAGCATTAGAATTTCACTATTCCATAAGGCAGCCAAACCACGTGCTACTAGGTATATGA 
TACTACTCAGTGGTAAAGCCCTAGGCAAACATTAACCTTAGAAAATATATAATTTTGTGA 
CTCTTCTGTATTTGATAAATCACTCACATATTTAGAAGAATGCTACAGTAGTGTGATCTT 
GTACATGATTGTAACT^ATTCAATTTTATTAATATAGTTCAGGCATGATAACATACCCCTG 

15 ATT^ACTGAAAAGTAAGTAGGATGCTACATATATATTTAGATCTAGACTTAGGGGCAAAGA 
GAGACCCAGCTGATAGCTGTGCAATAAAGATTTTAATTTTCATCCTGTTGTGAGTTATCT 
GAAATCTATGTCACTGAAGGCAT7\AGCAAGATTTTCACACACTGAAACAATGTCTTATGC 
TTTCTTATATTGTTTTAAAAGTAAATTAGAAAATTTAAATAAACTTAATGGCAATTGAAA 
TTACAAAAGCTAAACACATGTGGTTATTAGAAATTAGACTGTATGTAGGTCCTAGGGGAT 

20 GGCTTAGTAT^AGTGCTTTGTTGCAAGCTTCAGGATATGATTCTAAATCCCTAGATTCAAT 
TAAAAACCTGGCATAAATAGCCAATGTAAAATTTGTCTGTAAAATGTAACCAGTGCTAAG 
AGTACCAAGACAACAAAATGTTTACTTTTAAAACCATTTATTGATATTCTTTTAAAAATA 
GGTATGTATTTTACTATTTAAATAAGATTTTGTCAAAAGCTAGTCTTGACACCTTAGGTA 
AACATAGGAAGGCAACAAGTTTGAAGTCAGCTACTGGGGACAGTGCTGCTAGCAGCTGAC 

25 AGAGGCCACTGCTGACTACAGCAGATCATTTACAGGTTCAGCACTAG 

SEP ID NO:147 

Mouse T2R22 amino acid sequence 

30 

MSSLLEIFFVI ISVVEFIIGTLGNGFIVLINSTSWFKNQKISVIDFILTWLAISRMCVLW 
TTIAGASLRKFYKTLSYSKNFKFCFDI IWTGSNYLCIACTTCISVFYLFKIANFSNSIFF 
WIKQRIHAVLLAIVLGTLMYFILFLIFMKMIANNFIYKWTKLEQNTTFPVLDTLSGFLVY 
HSLYNGILIFFFIVSLTSFLLLIFSLWSHLRRMKLQGIHTKDISTEAHIKAMKTMMSFLL 
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FFI IYYISNIMLIVASSILDNVVAQI FS YNLI FLYLSVHPFLLVLWNSKLKWTFQHVLRK 
LVCHCGGYS 

5 SEP ID NO:148 

Mouse T2R22 nucleotide sequence 

AAATGAATAATTTCATGCAAAGGATACCATTAGAATATGATCACTATTTAAATTTTAGCA 
AATACATATTCAAATACCAGCACAATGTTTCAAATTTAAAATATAAACATTATAAAACCC 

10 AGCAGAGAACAAAATGATAGCCTTGATAATTGTTGGTTTGCTCAAGAAAAATGGGTGTAT 
ACTTTAACATTTAATTGGGAACTCAGTTGAGAGCATACATTTAGGGTTTTACAGAGGTAT 
TCATTGCCCATTTAAGATTTGGATTCACACATCTACATCAATGTGGCTGTAATCCATTTT 
CCCATGATGAAATAAGGTAGAGACTGCCTATTAAACGACATGTCGAGCCTACTGGAGATT 
TTCTTTGTGATCATTTCGGTTGTAGAATTCATAATAGGAACTTTGGGAAATGGATTTATT 

1 5 GTCCTGATAAACAGTACTTCTTGGTTCAAGAATCAGAAAATCTCTGTAATTGATTTCATT 
CTTACTTGGTTGGCCATCTCCAGAATGTGTGTTCTATGGACAACAATTGCTGGTGCCTCT 
CTCAGGAAATTCTACAAGACGTTAAGTTACTCTAAGAATTTCAAATTTTGTTTTGACATT 
ATCTGGACAGGATCCAACTATTTATGCATAGCCTGTACAACGTGCATCAGTGTCTTCTAC 
TTGTTCAAGATTGCCAACTTTTCTAATTCCATTTTCTTCTGGATTAAACAGAGAATTCAT 

20 GCAGTACTTCTGGCTATTGTCCTAGGCACACTCATGTATTTCATTTTATTTCTCATTTTT 
ATGAAAATGATAGCTAATAATTTTATCTACAAATGGACAAAATTGGAACAAAACACAAC^ 
TTCCCTGTTTTAGATACTCTAAGTGGTTTCTTAGTCTACCATAGCCTCTACAATGGGATT 
CTCATTTTCTTTTTTATAGTGTCTCTGACCTCATTTCTTCTTTTAATCTTCTCTTTATGG 
AGC CAC CT T AGGAGGAT GAAAC T ACAGGGC AT ACAT AC CAAAGAC AT AAGCAC AGAAGC A 

25 CACATAAAAGCTATGAAAACTATGATGTCATTCCTTTTGTTCTTCATCATATATTATATT 
AGCAACATTATGCTTATTGTGGCAAGCTCCATTCTTGACAATGTGGTTGCACAAATTTTC 
TCTTATAACCTAATATTTCTGTATTTATCTGTTCATCCTTTTCTTCTGGTTTTATGGAAC 
AGCAAATTGAAATGGACATTCCAGCATGTATTGAGAAAGCTGGTGTGTCATTGTGGAGGT 
TATTCTTGATTTCAGTAAATACACTCAATATAACTGATGGATTTCTAAGGTAAGAAAAAT 

30 GGAACAAGGAATAAAGAGGAGAAATATATTCCTTTTCAGATCATCTGCTCTGTCATTCTG 
TCCTTAGCATGCTATTAAGAATTGTTGACTAAATCCAGTCATTTTTAACATGAGGAAAGG 
ATGTTTCAATCCAACTTAGAGAGGGTACAAAATAGTCCTAGGAGGCAG 
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SEP ID NO:149 

Mouse T2R23 amino acid sequence 

MFSQKINYSHLFTFSITLYVEIVTGILGHGFIALVNIMDWVKRRRISSVDQILTALALTR 
5 FIYVLSMLICILLFMLCPHLPRRSEMLSAMGIFWVVNSHFSIWLTTCLGVFYFLKIANFS 
NSFFLYLKWRVKKVILI IILASLIFLTLHILSLGIYDQFSIAAYVGNMSYSLTDLTQFSS 
TFLFSNSSNVFLITNSSHVFLPINSLFMLIPFTVSLVAFLMLIFSLWKHHKKMQVNAKQP 
RDVSTMAHIKALQTVFSFLLLYAIYLLFLI IGILNLGLMEKIVILIFDHISGAVFPISHS 
FVLILGNSKLRQASLSVLPCLRCQSKDMDTMGL 

10 

SEP ID NO;150 

Mouse T2R23 nucleotide sequence 

15 AATTTTCAGCAACCAATATGTAGACTGCT.TAAATGCATCAGAAACATTATAAATTGAAGC 
ATGTTTTCACAGAAAATAAACTACAGCCATTTGTTTACTTTTTCAATCACCTTGTATGTG 
GAAAT AGTAACGGGAAT C TTAGGACATGGAT TCATAGCATTAGT GAACATCATGGAC T GG 
GTCAAAAGAAGAAGGATCTCTTCAGTGGATCAGATTCTCACTGCTTTGGCCCTTACCAGA 
TTCATTTATGTCTTGTCTATGCTGATTTGCATATTGTTATTCATGCTGTGCCCACATTTG 

20 CCTAGGAGATCAGAAATGCTTTOVGCAATGGGTATTTTCTGGGTAGTC^C^GCC^TTTT 
AGCATCTGGCTTACTACATGCCTCGGTGTCTTTTATTTTCTCAAGATAGCCAATTTTTCT 
AACTCTTTTTTTCTTTATCTAAAGTGGAGAGTTAAAAAAGTGATTTTAATAATAATCCTG 
GCATCACTGATTTTCTTGACTTTAC^CATTTTATCTTTAGGGATATATGATCAGTTCTCA 
ATTGCTGCTTATGTAGGAAATATGTCTTATAGTTTGACAGATTTAACACAATTTTCCAGT 

25 ACTTTCTTATTCTCCAACTCATCCAATGTTTTCTTAATCACCAACTCATCCCATGTTTTC 
TTACCCATCAACTCCCTGTTCATGCTCATACCCTTCACAGTGTCCCTGGTAGCCTTTCTC 
ATGCTGATCTTCTGACTGTGGAAGCATCAC^AAAAGATGC^ 

AGAGATGTCAGTACTATGGCCCACATTAAAGCCTTGCAAACTGTGTTCTCCTTCCTGCTG 
CTGTATGCCATATACTTACTTTTCCTTATCATAGGAATTTTGAACCTTGGATTGATGGAG 
30 T^AJVATAGTGATACTGATATTTGACCACATTTCTGGAGCAGTTTTTCCTATAAGCCACTCA 
TTTGTACTGATTCTGGGAAACAGTAAGCTGAGACAAGCCAGTCTTTCTGTGTTGCCTTGT 
CTAAGGTGCCAGTCCAAAGATATGGACACCATGGGTCTCTAGTAAATTCCAGAGTACATT 
TTGTAAAAATCTTGAGGATGATCAGTTCATAGAAAAAAGTTACCTTATGGGGGAAAATAA 
AAAGTGGGGCTTCAATCCTGGGAGTAATAATACACAGGAGGGTAGGACAGCATGAAGGAG 
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ACTAGCACTATATAAGTGGTCTCATACAGGATATGGGAAAGGAAAGATTTATGCAATAAA 
GAGGGAGATCATATTGGAGGATGAGGAGGCATTACATATGTAAAATGACTAT7VAGAATGG 
AATCATGCTAATCTAAAAAAATCTGTAATGCATTTCATTCAGACTATATACATATATGCC 
TATATATGGATATATGGGGATATATATTCTATACATATTTTAAAAGAACCTTTCTTATAT 
5 AG 

SEP ID NO:151 

Mouse T2R24 amino acid sequence 

10 

MVPVLHSLSTI ILIAEFVWGNLSNGLIVLKNCIDWINKKELSTVDQILIVLAISRISLIW 
ETLIIWVKDQLISSITIEELKIIVFSFILSSHFSLWLATALSIFYLFRIPNCYWQIFLYL 
KWRIKQLIVHMLLGSLVFLVANMIQITITLEERFYQYGGNTSVNSMETEFSILIELMLFN 
MTMFSI IPFSLALISFLLLIFSLWKHLQKMPLNSRGDRDPSATAHRNALRILVSFLLLYT 
15 IYFLSLLISWVAQKNQSELVHI ICMITSLVYPSFHSYILILGNYKLKQTSLWVMRQLGCR 
MKRQNTPTT 

SEP ID NO: 152 

20 Mouse T2R24 nucleotide sequence 

CAAAGAGGAGAAATATTTAGCTACACAGTGTACCACATACAAGCCGTTCAATCAGTATAA 
GGGGAGCAGTCATATAGAATTTGGGCTTTCTTTCTTTTAATATGGTACCTGTTCTGCACA 
GTCTCTCCACGATCATACTAATTGCT^GAGTT^ 

25 TAGTGTTGAAGAACTGCATTGACTGGATCAATAAAAAAGAGCTCTCCACAGTTGATCAAA 
TACTCATTGTCTTGGC^ATTTCAAGAATTAGTCTCATCTGGGAAACACTAATTATATGGG 
TTAAAGATCAACTAATTTCATCTATTACTATTGAAGAATTAAAAATAATTGTGTTCAGCT 
TTATACTATCTAGCCACTTCAGTCTCTGGCTTGCTACAGCTCTCAGCATCTTCTATTTAT 
TCAGAATACCTAATTGCTACTGGCAGATCTTTCTCTACTTGAAATGGAGAATAAAGCAAC 

30 TGATTGTCCACATGCTTCTGGGAAGCTTGGTGTTCTTGGTTGCAAATATGATACAGATAA 
CCATCACTCTTGAAGAGAGGTTCTATCAATATGGAGGAAATACAAGTGTAAATTCCATGG 
AGACTGAGTTCTCAATTTTGATAGAGCTGATGTTATTTAACATGACTATGTTCTCCATTA 
TACCATTTTCATTGGCCTTAATTTCTTTTCTTCTGCTAATCTTCTCTTTATGGAAACATC 
TCGAGAAGATGCCACTCAATTCTAGAGG^GATAGAGACCCTAGTGCTACGGCCCACAGAA 
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ATGCCTTGAGAATTTTGGTCTCCTTCCTCTTGCTCTATACTATATATTTCCTGTCTCTTC 
TTATATCATGGGTTGCTCAGAAGAATCAAAGTGAACTGGTTCACATTATTTGTATGATAA 
CTTCACTCGTGTATCCTTCATTCCACTCATATATCCTGATTCTGGGAAATTATAAATTAA 
AGCAGACCTCTCTTTGGGTAATGAGGCAGCTGGGATGTAGGATGAAAAGACAGAATACAC 

5 CAACTACATAAGGCAGCCAAACAGTCTATTGGGTTTTAGATAACAAATCTAAATCTATGA 
GGAAGTAGTTCAATAACATTTTTCCCCTTGACATGGAGTAGCAGGGTTTTTTTTTATTAG 
ATATTTTCTTTACTTACATTTCAAATGCTATCCCGAAAATTCCCTGTACCCTCTCCCTGT 
CCTGTTCCCCTACCCACCCACTCCCACTTCTTGGCCCTGGCATTCCCCTGGAGTATCAGT 
TTTTTATTAGTCAAACTATCTCACTGACTAAGGGTCATAAAACAAGTTATTTTAACACTA 
10 ATTTCAATTAAATCAAAGGT7^AAGTGTCAGCACATGCCTTTAATCACACAATTCCATCAA 
ATTCAGCACTCAGGAGAGGGTGATCTCTGTGAATTCCAGCACACTGGCGGCCGTTACTAG 
TGGATCCGAGCTCGGTACCAAGCTT 

15 SEP ID NO:153 

Mouse T2R25 amino acid sequence 

MMGIAIDILWAAI I IVQFIIGNIANGFIALVNI IDWVKRRKISLMDKI ITALAISRI YLL 
WSTFLITLTSSLDPDIKMAVKI IRISNNTWI IANHFSIWFATCLSIFYFLKIANFSNYIF 
20 LYLRWRFKKVVSVTLLISLIFLLLNILLMNMHIDIWSDKSKRNLSFSVRSNNCTQFPRLV 
LLINTMFTSIPFTVSLLAFLLLI FSLWRHLKTMQYYAKGSEDTTTAAHIKALHMVVAFLL 
FYTVFFLSLAIQYWTSGSQENNNLFYATIVITFPSVHSCILILRNSQLRQASLLVLWWLL 
CKSKDVRMLVP 

25 

SEP ID NO:154 

Mouse T2R25 nucleotide sequence 

AAAACTATTCGAATTGAACACAGTAACCAATTCTTCAGCGGACTTACACAAATCAAGCTA 
30 T TAT C T TAT G G ATGATGGGT ATTGCCATAGATATCTT ATGGGCAGCTATTATCATTGTGC 
AATTCATAATTGGGAATATTGCAAATGGATTCATAGCATTGGTGAACATC^TAGACTGGG 
TGAAGAGAAGAAAAATCTCTTTAATGGATAAGATCATTACTGCTTTGGCAATCTCTAGGA 
TTTATCTGCTGTGGTCTACATTCTTAATTACACTAACATCTTCACTGGATCCAGATATTA 
AAATGGCTGTGAAAATCATTAGAATAAGCAATAACACCTGGATTATTGCAAATCA.TTTCA 
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# 



GCATTTGGTTTGCTACATGTCTCAGCATCTTTTATTTTCTCAAGATAGCCAATTTTTCTA 
ACTATATTTTTCTC.TACTTAAGGTGGAGATTTAAGAAGGTGGTTTCAGTGACATTGCTAA 
TCTCTCTTATCTTCCTGCTTTTAAATATTTTACTGATGAACATGCATATTGATATCTGGA 
GTGATAAGTCCAAAAGAAACCTTTCTTTTAGTGTCAGATCAAATAATTGCACTCAGTTTC 
5 CCAGACTTGTCCTTTTAATCAACACAATGTTCACATCAATCCCCTTCACTGTGTCCCTGT 
TGGCTTTTCTGCTTCTCATCTTCTCCCTGTGGAGACACCTGAAAACCATGCAATACTATG 
CTAAAGGCTCCGAAGAOVCCTVCa^CAGCTGCACATATAAAGGCCTTGCACATGGTAGTGG 
CCTTTCTCCTGTTCTACACAGTTTTCTTTTTGTCTCTTGCCATACAATATTGGACCTCTG 
GGTCTCAAGAGAATAACAACCTGTTTTATGCCACAATTGTAATTACTTTCCCTTCAGTCC 
1 0 ATTCATGTATCCTGATTCTGAGAAACAGCCAGCTGAGGCAGGCATCTCTGTTGGTGCTGT 
GGTGGCTGCTGTGCAAGTCCAAAGATGTACGGATGTTGGTTCCCTGAAATAC T C TGTCAA 
TGCTCTTTAGTAGTGAAGAAGAAAATAGCTTAGTTAAGGAAATTCTTGTTCATTACCGAA. 
G TAT AC T T T CAAGT T TAT G T AT C 

15 

SEP ID NO: 155 

Mouse T2R26 amino acid sequence 

MLPTLSVFFMLTFVLLCFLGILANGFIVLMLSREWLLRGRLLP SDMILFSLGTSRFFQQC 
20 VGLVNSFYYFLHLVEYSGSLARQLISLHWDFLNSATFWFCTWLSVLFCIKIANFSHPAFL 
WLKWRFPALVPWFLLGSILVSVIVTLLFFWGNHTIYQAFLRRKFTGNTTFKEWNRRLEID 
YFMPLKVVTMSIPCSLFLVSILLLISSLRRHSLRMQHNTHSLQDPNVQAHSRALKSLISF 
LVLYAVSFVSMI IDATVFISSDNVWYWPWQIILYFCMSVHPFILITNNLRFRGTFRQLLL 
LARGFWVA 

25 

SEP ID NO:156 

Mouse T2R26 nucleotide sequence 

30 GAATTCTAGACAAGGAAAGACACACACTAAATGACTTTACTTGTGGGACCTAAAATAACC 
AAAATAAGTCAAAATCACAGTGATGTTACTAGGGATCTAGGATAAGGGAATGAAGAGAAA 
GATGTTGGTCATAGAGTACAAAAATTCAGCTAAGAACTCAGTCCTGGAGGCTGAATGTAT 
AGCTGTGTGACAGACAGCAGCTAGCCATACCAGAGTATACACTTGCCTCTTGCTGAAAGA 
GTAGATCTTATGTGTCCTTGTCACACATAAAAGTAATTGAAAAAGTAACTCTCTGAGATG 
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ACAGATACGTTAAAATGGTTTTACTTTTCAACCTGCTCCAGTAGGGGTCCCTTTAATGTT 
.TGTGCTAGTAGATGGGGGACTCTCAAGTATCTTTGTGGTAGACAAATCTAAGGTGGCCTT 
CATGAATACCAACCCAGACTTTTGTGACTTTGTGATCCCCCACTTTTGAAGTGGATAAGA 
GCTGTGACTTGAGTCTAATCAAAGGAGTCCAACGTGTTGTTTATTCTGTAACAGTGCTTT 
5 GTGTTTCTAGTTAATAACACAGGCAAAGAAGGCTAGGGTGACATTCCTAGGATTGTGTTA 
TTTCTATCTTGCTCATGCCTCCCTCTGCTGGTCTAATGAAATAAGTCAGTGGCCATATTT 
AAATATGACTACGTGGCAAATACTGATGATAGCCTGTGTGTTCCAACAAATATCCAGTAG 
GAGACCTAGGCATTCAGTCCTGCAGCCACAAGGAAATAGGTTCTTTCACTGGAAAAAGAG 
CAGTTTAGATGGTTATAAATTACTTAATCCATAGAAGCCATAGGGGCTTTATGTAGAGAT 

10 TTGGGTAGAGAGGTAGACCTAGATATTGACTTAGGAGTGGCTATTCCTGAGTGGGGGTAG 
ATATATGGCAGGGAAACTCAGATAAGAAAGACTTCTTTAGTGTCACGATTTTTCCTAGGT 
ATCTCCTTGTGCCAGATATCTATGCGTCTATGTACCTACCTACCTACCTACCTACCTACC 
TACCTACCTACCTACTGACACCTAATAGGAAGAGGCAAGTGGTCACAACCTGCAATGATG 
GGATAAGAATGATGGAACTCAGTTACCAAGATTAAAATACCTTCCCCACTGATGTTATTG 

15 CAAGCATGGCAGCATGTAGGCAA7^ATCAGAGAAGGCAAATCATGAGCAGCTGCTGCCCCA 
TGGTACCCGAGCCCGGGAAATATTTGCATCATATCTGAGCCAAAAGCACACCTTTTATCT 
ACTGCCTGAGCATTTTTCACATTGAAGTTCTGGCTCACATGCAGAATCCAACCATTTATC 
TCCTGTCTCCAGAAGGGAGTGTCAGGGACTGTGGGTAGGGGCAGGGAGGAGGCCAGGAAC 
CAAGGCAATCAGTGGTGACAGGAGGAGGGACTGAAATGCTACCAACATTATCAGTTTTCT 

20 TCATGTTGACCTTTGTTCTGCTCTGTTTCCTGGGGATCCTGGCCAACGGCTTCATTGTGC 
TGATGCTGAGCAGGGAATGGCTACTGCGTGGTAGGCTGCTCCCCTCGGACATGATCCTCT 
TCAGTTTGGGCACCTCCCGATTCTTCCAGCAGTGTGTGGGATTGGTCAACAGTTTCTATT 
ACTTCCTCCATCTGGTTGAGTACTCCGGGAGCCTTGCCCGGCAGCTCATTAGTCTTCACT 
GGGACTTCTTGAACTCAGCCACTTTCTGGTTTTGTACCTGGCTCAGCGTCCTGTTCTGTA 

25 TCAAGATTGCTAACTTCTCCCATCCTGCCTTCCTGTGGTTGAAGTGGAGATTCCCAGCGT 
TGGTGCCCTGGTTCTTGTTGGGCTCTATCTTGGTGTCCGTCATTGTAACTCTGCTGTTCT 
T T TGGGGAAAC CACAC TAT ATATCAGGCATTCTTAAGGAGAAAGTT T ACT GGGAACACAA 
CCTTTAAGGAGTGGAACAGAAGGCTGGAAATAGACTATTTCATGCCTCTGAAAGTTGTCA 
CCATGTCAATTCCTTGTTCTCTTTTTCTGGTCTCAATTTTGCTGTTGATCAGTTCTCTCA 

30 GAAGGCAT T C GC T AAGAAT GCAGCACAAT AC C CACAGC T T GCAAGAC C C CAAC GT C CAGG 
CTCACAGCAGAGCCCTGAAGTCACTCATCTCATTCCTGGTTCTTTATGCGGTGTCCTTTG 
TGTCCATGATCATTGATGCTACAGTCTTCATCTCCTCAGATAATGTGTGGTATTGGCCCT 
GGCAAATTATACTTTACTTTTGCATGTCTGTACATCCATTTATCCTCATCACCAATAATC 
TCAGGTTCCGCGGCACCTTCAGGCAGCTACTCCTGTTGGCCAGGGGATTCTGGGTGGCCT 
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AGAAGGCTTGGTCTCTTTATCTAGAGCCTTTGAAGAGACTCAGGTGAGGGTAACTTCACT 
TGGAAGTGAGCTCATCTACGTGGAAATGTCTTTGTAGGCAGGCATGGGGTCATACTGTGA 
GGTTCCTCATTGGGAAAGAGGAGAAGAAAATACAGAGTGTCCTTCCTTACCTTAGGATAT 
TATGAAAGTGGAAATTCCGAATCCTGGACCAGTATTGATCTAAGTGCAAAGTACAATATG 
5 TCCTGTTCCTTTCATGTCTGTTTTCCTTTTGTTACTGATTCATTCTCTAGGGAATAGTCT 
TGATCAACTGAATCATCTCATCTGGCTGGCCACTGGGGAGGTAAAAGAACTTTGTGTCAC 
TGCTGCATTGGGATATACATGGGTGGGAAGCAAGTGTCCCTGAGGCAGAGTAGCACTCAG 
TATGAGAACCTCAAAGAGCAGGTGGCTGTGCATGCAGGGGCTGGGGCAAGGAGTCCTGAT 
CACTCTTCACTGTATGGGGATTATTTGTCTCTTGCCAAAATTTGGAGACTTTGGCTTTAG 

10 TTTTGTGAAGATGACTGGAAAAATTCTTAATGCTACCCTGTATCATTTCTCAATAATATT 
TTCCTTTTCCTGCCTTTAATTTTCTCCTATCTGCAGCGCCCCTTGCTTGTTATCCGT7\AA 
TAAATAAATAAATAAATAAATAAGCCCAATCCTCATTTTCCTGTCTTTGGG7UVCCCTTTT 
ACTTCCCCAGGTATACGCTACAAAGCCACTTCTGCATTGAATAAACATTATCTTTCATTC 
AG AAAAAG AC T T AAG AAT C T C AC C T T T AC AAAAAAAAAAAAAAAAG AAT C T C A C T TAT T T 

15 TATATTCAAATTCCATTTTTAAAAAGAAAAGCACAGCATTAATTTTTCTAAATACTGTTT 
ATAAAAATAACTTGCTCTAAGAATTATACAAATGTTTTGAAAGGTAACTTTGGAAAAAAA 
.GTGTGATTAGACATGGATGTTTGTAAGACAGAACAAAGAGCTCTTGGAAGTCCATGGCAG 
CTCATTGGTCTTGCCTTCAGTAGAGCCTGTCTGAATCCTGTAACCTCTTATGCCCTTTTG 
TAGCTTTTCTGCAGATC 

20 

SEP ID NO: 157 

Mouse T2R27 nucleotide sequence 

25 GAATTCGCCCTTGCGGGATCCGGGAACGGATTCATAGCACTGGTAAACTTCATGGGCTGG 
ATGAAGAATAGGAAGATTGCCTCCATTGATTTAATCCTCACAAGTCTGGCCATATCCAGA 
ATTTGTCTATTGTGCGTAATACTATTAGATTGTTTTATATTGGTGCTATATCCAGATGTC 
TATGCCACTGGTAAAGAAATGAGAATCATTGACTTCTTCTGGACACTAACCAATCACTTA 
AGTATCTGGTTTGCAACCTGCCTCAGCATTTACTATTTCTTCAAGATAGGTAATTTCTTT 

30 CACCCACTTTTCCTATGCCTCAAGTCTAGACGCCAAGGGC 

SEP ID NO: 158 

Mouse T2R28 amino acid sequence 
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GREWLRYGRLLPLDMILISLGASRFCLQLVGTVHNFYYSAQKVEYSGGLGRQFFHLHWHF 
LNSATFWFCSWLSVLFCVKIAN 



5 

SEP ID NO:159 

Mouse T2R28 nucleotide sequence 

GAATTCGCCCTTGCGGGATCCGGGAACGGGTTTATTGTGCTGGTGCTGGGCAGGGAGTGG 
10 CTGCGATATGGCAGGTTGCTGCCCTTGGATATGATCCTCATTAGCTTGGGTGCCTCCCGC 
TTCTGCCTGCAGTTGGTTGGGACGGTGCACAACTTCTACTACTCTGCCCAGAAGGTCGAG 
TACTCTGGGGGTCTCGGCCGACAGTTCTTCCATCTACACTGGCACTTCCTGAACTCAGCC 
ACCTTCTGGTTTTGCAGCTGGCTCAGTGTCCTGTTCTGTGTGAAGATTGCTAACATCACA 
CACTCCACCTTCCTGTGTCTCAAGTCTAGACGCCAAGGGCG 

15 

SEP ID NO:160 

Mouse T2R29 amino acid sequence 

20 MDGIVQNMFTFIVIVEI I IGWIGNGFIALVNCIHWYKRRKISALNQILTALAFSRI YLLL 
TVFTVIAVSTLYTHVLVTRRVVKLINFHLLFSNHFSMWLAACLGLYYFLKIAHFPNSIFV 
YLKMRINQVVSGTLLMSLGLLFLNTLLINSYIDTKIDDYREHLLYDFTSNNTASFYRVIL 
VINNCI FTSIPFTLSQSTFLLLIFSLWRHYKKMQQHAQRCRDVLADAHIRVLQTiyiVTYVL 
LCAIFFLSLSMQILRSELLKNILYVRFCEIVAAVFPSGHSCVLICRDTNLRGTFLSVLSW 

25 LKQRFTSWIPNINCRSSCIF 

SEP ID NP:161 

Mouse T2R29 nucleotide sequence 

30 

AGCTTGATATTTCCTATTTGTTACTGCACAGAGTTTTTTTTAAAAATTGAGTTTGTTATG 
TGGATTCAATACTCAGATAGAGCTCTTTAATTTTTTTACAGTGACCTCATGAATCATAAC 
TTGCCTTACAGACAATGGATGGT^ATCGTACAGAACATGTTTACATTCATTGTAATTGTGG 
AAATAATAATAGGATGGATTGGAAATGGATTCATAGCTCTGGTGAACTGCATACACTGGT 
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AO^GAGAAGAAAGATCTCTGC^CTGAATCAAATACTCACAGCCTTGGCTTTCTCCAG^ 
TCTACCTTCTTTTAACAGTATTC^CTGTTATAGCAGTGTCTACGCTATACACACACGTGT 
TGGTAACTAGAAGAGTGGTAAAACTGATTAATTTCCATTTGCTTTTCAGCAATCATTTTA 
GCATGTGGCTTGCTGCATGCCTTGGCCTTTATTATTTTCTTAAAATAGCTCATTTTCCTA 
5 ACTCTATTTTTGTTTACTTAAAGATGAGAATTAACCAGGTGGTTTCAGGGACTTTGCTCA 
TGTCTTTGGGCCTCTTGTTTCTAAACACTCTGCTGATAAACTCATACATTGATACCAAGA 
TAGATGACTACAGAGAACATCTACTGTATGATTTCACTTCGAATAATACTGCTTCATTTT 
ACAGGGTTATTTTAGTCATTAACAACTGTATTTTCACATCTATACCCTTTACACTTTCCC 
AGTCCACTTTTCTCCTGCTCATCTTCTCCCTGTGGAGACATTACAAGAAGATGCAACAGC 

1 0 ATGCACA7UVGATGCAGAGATGTCCTTGCAGATGCCCACATCAGAGTCTTGCAAACCATGG 
TCACCTATGTCCTACTCTGTGCCATTTTCTTTCTGTCTCTTTCCATGCAAATTTTGAGGA 
GTGAGTTGTTGAAGAACATTCTTTACGTTAGGTTCTGCGAGATTGTTGCAGCAGTTTTTC 
CTTCAGGACACTCCTGTGTCTTAATCTGTAGAGACACAAACCTGAGAGGGACCTTTCTTT 
CTGTGCTATCGTGGCTGAAGCAGAGGTTTACATCATGGATTCCTAACATAAATTGCAGAT 

15 CATCTTGCATATTCTAAAAGAAACTGAG 

SEP ID NO:162 

Mouse T2R30 amino acid sequence 

20 

MTYETDTTLMLVAVGEALVGILGNAFIALVNFMGWMKNRKIASIDLILSSVAMSRICLQC 
I ILLDCI ILVQYPDTYNRGKEMRTVDFFWTLTNHLSVWFATCLSIFYLFKIANFFHPLFL 
WIKWRIDKLILRTLLACVI ISLCFSLPVTENLSDDFRRCVKTKERINSTLRCKVNKAGHA 
SVKVNLNLVMLFPFSVSLVSFLLLILSLWRHTRQIQLSVTGYKDPSTTAHVKAMKAVISF 
25 LALFVVYCLAFLIATSSYFMPESELAVIWGELIALI YPSSHSFILILGSSKLKQASVRVL 
CRVKTMLKGKKY 

SEP ID NO;163 

30 Mouse T2R30 nucleotide sequence 

7VAAAATGTTCATTGTTTATCTAAAATTCAAATTTAACTGAGTGCCCTACATTTTTATTTA 
TTCAATCTAGTAGCTGTACTGAGGTTATTAGTGTGATTTCTGAAGCCCAAATTTGT7\AAA 
CTTAGCCTCAGATAAACAGCTTGAGACCATGGAAAGTAATTTGGTAAATTTGCArCTTAG 
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CAAATAGTAGCTCAGCCTAAATTAACTGTGTGTAGAAAAGAATGACCTGCGGAGAAGATA 
AATGGACATACAATATCCAGGCTAAGGATTGCCAAACACACTGTTTTTAAGACTAATTGA 
GATTTAGATAAACTATCTACAGTCTTCATGTATAATTCTCATCTTCATCACAAGACAGAC 
. TTCAACTTAAGGAGGTAAAGAC7\AGGACAGCGAACCCTAAACAGCCAAGTGTAGAAACCA 
5 AACTGCATCAAATCAGCCAGAAACTAATTGGATACTTCTCTACTTTAAAATGACATACGA 
AACAGATACTACCTTAATGCTTGTAGCTGTTGGTGAGGCCTTAGTAGGGATTTTAGGAAA 
TGCATTCATTGCACTGGTAAACTTCATGGGCTGGATGAAGAATAGGAAGATTGCCTCTAT 
TGATTTAATCCTCTCAAGTGTGGCCATGTCCAGAATTTGTCTACAGTGTATAATCCTATT 
AGATTGTATTATATTGGTGCAGTATCCAGACACCTACAACAGAGGTAAAGAAATGAGGAC 

10 CGTTGACTTCTTCTGGACACTTACCAACCATTTAAGTGTCTGGTTTGCCACCTGCCTCAG 
CATTTTCTATTTATTCAAGATAGCAAACTTCTTCCACCCTCTTTTCCTCTGGATAAAGTG 
GAGAATTGACAAGCTAATTCTCAGAACTCTACTGGCATGTGTGATTATCTCCCTGTGTTT 
TAGCCTCCCAGTCACTGAAAATCTGAGTGATGATTTCAGACGTTGTGTTAAGACAAAGGA 
GAGAATAAACTCTACTTTGAGATGCAAAGTAAATAAAGCTGGACATGCCTCTGTCAAGGT 

15 AAATCTCAACTTGGTCATGCTGTTCCCCTTTTCTGTGTCTCTGGTCTCCTTTCTCCTCTT 
GATCCTCTCCCTGTGGAGACACACCAGGCAGATACAACTCAGTGTAACAGGGTACAAAGA 
TCCCAGCACAACAGCTCATGTGAAAGCCATGAAAGCAGTAATTTCCTTCCTGGCCCTGTT 
TGTTGTCTACTGCCTAGCCTTTCTCATAGCCACCTCCAGCTACTTTATGCCAGAGAGTGA 
ATTAGCTGTAATATGGGGTGAGCTGATAGCTCTAATCTATCCTTCAAGCCATTCATTTAT 

20 CCTCATCCTGGGGAGTAGTAAACTAAAACAAGCATCTGTGAGGGTGCTTTGTAGAGTAAA 
GACCATGTTAAAGGGAAAAAAATATTAGCATCATGAGCATATCTGAAGAAAAACTATCAC 
TTTCTAAGAGAAAGGAAGACACGATCATTATCCGTCCTTTTCACATGAATATTGATTTCA 
TGCAGTGACATCCTCTTAACAAACTTAAATTGAACCTTGAGAAATCTCATATACAGCAAC 
TTTGCATGTCTCTATCTCTGCTTTTTCTCTCCTTTTCAATATGAGTTGACATAAAAAATA. 

25 ATTTTCAGAACAAATTATAACAGAAGAAAGGGCATTTTCATAATCAGTTCTGAATCACTC 
CTCCAAATGCAAAGCTGCCTGACAAATTCAAAACAATTGTAACAGCATCTCACTGTCGTT 
TGCATTCTTTGGAAAAGCAGGTGGTTTGTTCTTGGAGCCTGGCTTAGAGTTTTCTTCTTA 
GACCATTGAATTATGTTCATGATTGGAG7\AGAGTCAAGTACCAAGTAACAATTTTTATTG 
TGAAGATGGGTGTTCATCATGTGATTTTGGCTGGCCTGGAACTTGTTATGTAGACTAGTC 

30 TGTCATCAAACACACAAAGATCTGCCTGCCTCACCTGCCAGTTCTAGGATTCAAGGAATG 
CACCACCACAGCTTGTTCAAGTGACAATTCTTACAAATGTTTTAGAAATAAATAATATAC 
TAGAAATTAACACTGTVATGTAAGTGCTGTTTAGGTATAAATTATGATTAAATGTTATAGT 
TAGAAAATTATTTAAGATTATAGATCAGTGATGAAAATATTCTAGTVATAAGTTTTATGAA 
GAAACTTTTAT7UVAGAAACTGGAAAAAAATCTCTTGATTGCATATTGAAACAAATTTCTC 
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CAAAAAGAACACCTACAAATTTGCTCTAGACATCTAGACTGTATCAAACAGTGAATATGA 
AAATATCATAACAGGATATAGCCTTTAGTATTGAAGACAGGTTCATCTATATTAAACCTG 
CATACATACCTAAAAGACTAAGTCAATATCCCACAAACATATTTGCACTATCATGTCTAT 
TGAAACACTATTCATAGTAGCTAAAATATGGCACAAAACTAGACATTCATCAATAGATGA 
5 ATCAATAAAGCAAATGTACATACACAAGATGAAATTGTATTCAGGCATAAAGAAGAATGC 
AGTCATGTCATTAGCAAAAACATAAACAGAATTGGAGGTCATTGTGATAATTGAAATAAA 
CCAGACCTGGAAAAAACAAAACCTGTGTAATTTTTCTGAAGTAGAGAATATACTCTTGGA 
TGGATAGATGGGTACTGTTATAGTATAAAATGTGTGTGTGTGTGTGTGTGTGTGTGTGTG 
TATTTCATGAAAGCAAGAATGGGACTGCTTAGAGAAAGAAAAGGACAAACAGGTGAAGGG 

10 GTGAAAGAAAAAGGCAATGACAAGGAGTAATGATATGAGCAAAGTACCATTATTAAACAT 
GTGACAATATTATATAGAAACACATGATTTTGTGTGCCTACCAAAACTGGATAATAATTT 
TTAAAATGTATCTATTAAAAGGAAAG7Uy\AGAAAGTGCAAGCCCAGGAAAGGGAGAAAAG 
GAAACAATGAGAGAGAAATGGAAAATGGTGAGAAGTGAAGAGAACAAAAAGAAATGGAGT 
7^AGTGTGGCCAGGAATGAAGGATCTCAGCTATAGTTATCCCAGTACGGTAATACAAATCT 

15 GTGACTCCAGCACTTGACAAGGCTGAGAGATGTGAGAGAGGGCCAGTTAACAACCAGTCT 
GGGCTTATTCCAAGAGATAAGAAGATTGGGGGAAAGTATGTAGAAGGGTTTGGAGGG7VAG 
AGAGAGAAGAGGGAAATGATGTAATGATAGTACAAATCAAAAGTTATTTTTTCTAAAAAA 
GCAATGGGACAGGAAACCAACCTAACAAGTTVAAGGTGCTTGGTTCACAAGACCAGCAACC 
TGAGTGCATCCTTGCTAGAATGAAATTGGCCTTACTCTGGAAAGCTTACTTCCTCAGTGT 

20 ATTCATTGTTAAAATTCATGTGGAGATTTT7^AAGAAAAAAGGAAAAAAA7^GTTAAATGG 
TAGATTTGTGTAGGGGAATATTCCCCTAATTAATTGATTAGATAATAAAGATGACAAGCA 
AATTGCTGTGCAAT^AAGGTVAGACAAGGTCTAAGAGGGGAAGAGGGGACACGGGAGGAT^AA 
AAAACGGCCCTTTTTAAAGCAAGGTGGGGAGTGAGGGAAGCGAGATGTAGACAGGGAACT 
GTTAGACCTGGTGGCAGCTTCTGCCACCTGAAGATTTTCAACATAGTATAGTTCATGAGT 

25 TTAGG7\AGATATGTTCCCTGCCCAGCGGTTGTATCATCTGTTGATTTTAAACTAAGATTG 
TCTGGTGTTTTCCATTTGCGGAGACTCAAGTAGACCAAAGGGAAAGAATGAATTC 

SEP ID NO:164 

30 Mouse T2R31 amino acid sequence 

MYMILVRAVFITGMLGNMFIGLANCSDWVKNQKITFINFIMVCLAASRISSVLMLFIDAT 
IQELAPHFYYSYRLVKCSDIFWVITDQLSTWLATCLSIFYLFKVAHISHPLFLWLKWRLR 
GVLVVFLVFSLFLLISYFLLLETLPIWGDIYVTLKNNLTLFSGTIKTTAFQKI IVFDI I Y 
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LVPFLVSLASLLLLFLSLVKHSRSLDLISTTSEDSRTKIHKKAMKMLVSFLILFI IHIFF 
MQLARWLLFLFPMSRPINFILTLNIFALTHSFILILGNSNLRQRAMRILQHLKSQLQELI 
LSLHRFSSLY 

5 

SEP ID NO:165 

Mouse T2R3 1 nucleotide sequence 

CTGCAGCTTTCTAGAAATCTCACCAGAATGTCTTTGTGCAGCTTTAATAGTTCCTGGTTA 

10 TACCTTGTCACATTATAAGCTAAGACATCTTTGGTGCCACAATATACTCTCACTAATCAG 
AGAGATTAGACAGAAAAATAAGTTTCTTAAC7VACTGTTTTAGATAGGGTCATGAAATGAC 
ATAAAACACCAATGCTAAGGCAATCCATTATGTTTTCTCATGAGGAGCCCATATGTACAC 
TTGAGTGTGTCTTATTATTTCCCTGAGTGATTTTGTAATTTTATTAAACACTTAACTGTG 
ATTCATACTAGTTAGTTCTGAAATTCTTTTCTTCATC7\AAGCCATT7\ATCCTGGGGTTTT 

15 TTAAATGGAGAACCCCAAAACAAAGTGAAATGTTGTGTGTGGAGCAGGCTGTCTTCCCAC 
ACACTACCATGAGATGCTCATTCTGTAATTGTTCCCCGGAATAGGAAATGCCCTGAATTC 
AGGCACACAAGAGCTAGTCTGTGCACCATGTCTGGTTCTTGCATTAATACCCACTTTTGT 
CACGAAGCTTCATTGATTCGCATCTTCAGAAGCTGGTATCATTATTAGTTTCTTTCCTCA 
GGTGACTCTGGnCCAAAATATTAnGGCGCCCTTTATVAAT^AGTAAAACTACAAAATTTCTT 

20 TATAATTTTCTTTAAGTTTGTTATAATATAGCATGACCTACACACACACACACACACACA 
CACACACACACACACACACAAGTATGCCTCTCCTTTCCTTCTAAAAATCTCACTTAAAGC 
AATTGTTTAGCTGTCTTCGAAGTCTAGACTGCCACTGTCGTGCTTCTAGCCAAAACAAAT 
GCAACACATAAAATGATAGAGCTCAAAACTTAGGAATCTATTTAACTGTGAAGATCACGC 
AlAGCAAACCTGAGAAACCTCTAGAAGGAAACCACAGCAAATCACTGGAGAGAAGGTGTTA 

25 ATCTAGTAAGAATAGTTTTTATTTTGGGTATCCTTTTGTAGATTGGTTAGTTCATCCAAA 
ATCCAACTTGTTAGTTCTTCATAAATTGTAAGTGTCTCCAACATCAAAGCACCACTTCTC 
TCTTTTCCCCTGTATGAAGATGCTTTAAGTACAGAGTTACTCTTTTTCTGTACTGACAGT 
AATTT7VAAAAAATTGTTCACTCATTCTTTTTTGGTGTTGTTATTCTGTGTTCCTCAATGT 
TATCTTTTTTTTTTCAAAACTTTCTTTTATA7U\AAGTCATACACATAGCAAATGCAGTGC 

30 ATGTTTATGGAATCCATAACTAACTTATTGAGACTTCTCCTAGTACTTTCTTTGAACAGT 
AACAAAGATATCTGCTTCTACAGAGTGCAGTGTTTCAGGTGAGGAGGAACATATTATACA 
AATCAGTGAAAAAAAAATCTGATTCAAATTTGTATTTTAATATATTTGACTTTATCACTT 
CAGATATTACATCAATGGGAATTTTGAAGGCACACAAGTGATGATGTGGGCATAGAGACT 
GTCTGTACTAGAATTT7VATATTTCTTTTAAATATCTTTAAATAAAAATATGATGCTGTAT 
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TCATAAACAGATCTTTATAGATTAAGTATGAGATT7\AAGTTGGAAAAACAAAAGACAAAA 
ACCTAGGACTAAGAATTTCCTTAAGTATGTGTGAATATCAACCTAATGGAGGAAGTTTCC 
AATCAAAGCTGAAATTACAGTAAAAAGGAGGAAGATAAATATGGAAAAGGATGATTTTCT 
GTGGAAGTTTGTTTGAGAACTGATCCACGAGACAAATTGCTAGAAGTGTGGATTCCCTTT 
5 TACTATTCAACTGCTTATAGGACTGGATCAAATGTATATGATACTGGTAAGAGCAGTATT 
TATAACTGGAATGCTGGGrAAATATGTTCATTGGACTGGCAAACTGCTCTGACTGGGTCAA 
GAACCAGAAAATCACCTTCATCAACTTCATCATGGTCTGTTTGGCAGCTTCCAGAATCAG 
CTCTGTGCTGATGTTATTTATTGATGCAACCATACAAGAACTAGCGCCTCATTTCTATTA 
TTCTTACCGTCTAGTAAAATGCTCTGATATATTCTGGGTTATAACTGATCAACTATCAAC 
1 0 ATGGCTTGCCACCTGCCTGAGC^TATTCTACTTATTCIAAAGTAGCCCACATTTCCCATCC 
CCTTTTCCTCTGGTTGAAGTGGAGATTGAGAGGTGTGCTTGTTGTTTTTCTTGTATTTTC 
TTTGTTCTTATTGATTTCTTATTTTCTACTGCTTGAAACACTTCCTATTTGGGGAGATAT 
O TTATGTAACCCTTAAAAACAATCTGACCTTATTTTCAGGTACAATTAAGACCACTGCTTT 
in TCAAAAGATAATTGTTTTTGATATAATATATTTAGTCCCATTTCTTGTGTCCCTAGCATC 
i«3 1 5 ATTGCTCCTTTTATTTTTGTCCTTGGTGAAACACTCCCGAAGCCTTGACCTGATTTCTAC 

W CACTTCTGAAGATTCCAGAACC^^C^TTCATAAGAAGGCCATGAAAATGCTGGTGTCTTT 
py CCTCATTCTCTTTATAATTCACATTTTTTTCATGCAGTTAGCACGGTGGTTATTATTTTT 
^ GTTTCCAATGAGCAGGCCAATTAATTTCATCTTAACATTAAATATCTTTGCCTTAACTCA 
[U CTCIATTTATTCTCATCCTGGGAAATAGCAATCTTCGACAGAGAGCAATGAGGATCCTGCA 
20 ACATCTTAAAAGCCAGCTTCAAGAGCTGATCCTCTCCCTTCATAGATTCTCCAGTCTTTA 
CTAGAGGAACAGCTTAACAGGGAGACTTGG7\AGGTCACTGGCAAATTATTCTTCTTTGAT 
TTCTTTTAAGTACTGCTGAACATATATGAACTGTCCCCAGAGCATAGTGCTATCTTATGA 
GAAGGATATCATCTCACAGTCTGGTTATAAAACACAAACCAATCTTTTTATAATTTCTTT 
ACAGCATTGCTAATAAAAGACTTGTAGTCTCAAATATTTTAAAGAGAATAATTAATTTTA 
25 TAGGCAAAAGGTATGAAATTACAATTCACAGGGAAGGTTCATGACTCCTTAGATATTAAA 
GTTAATTGTAAGCCACAATAGGCAGAAGATGAGCAAAATGTTGATAGGAGATAAATAAAA 
TCT7VAAGTTACGGAGAAAAAAAACATCAACTTGCCTTTTAGATTACTTTAAAGCTCTCTC 
TCTCGCTCTCTCTCTCTGTATCTACTTACTTTATATATACAAATGTTTTGTCTGCATGTA 
TTTCTTTGCACCATATTVAATGTCTAAGTATCCAGAAnGTCAGCAGAGGGCATCAAATTCT 
30 CTGGAAAGAGAGTTACAAATTGCTGTGGGT7VACACTGGGTGCTGGGAACTAACCTGAGTC 
CTCTGCCACAGCAACTGCTCTTCCCTGCTGAGTCATGTTTTAAGTCTCCACAACTTAAAC 
TCATTGTTGATGTGGTCATTGCATTVATGATGAATTTACATTCTAAGGTTTGTATCATAGG 
TAGGAGGGCTGGTTTTAATCATATTCTAATGTTCTTATACAAACCCAGGTTTTGTAAGAG 
ACTGTATTCTATCATGAGACTCTTTCCCCACACCGCC7\ATGTAACATTTTTATTAATTTT 
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GAGGGGAATTTTATACAGTGTACCCTGATCACCCTTGCTTCCCACTCCTTGCAGGTCTAC 
CCTCCCACCATTGCTCAATCCCCCCTAAAAGAGAGAGAAACAAACCATGTCCAATTTGTG 
TTGGACACATACTCAGTGGAACATGGCCAAACCCCTAGTGAGCAGTTCCTTAAAGAAAAC 
TAAGCTGCCTCCCCACCACTACCACCATAGGGCATTAACTGTGAAGAGCTACACTTTAGC 
5 TATTTTATCACCAATTTAAAAGACTGTCTTCAATAGCTTCCTCTATGGACTGTTTCTGGT 
TTTAGTGGGACAGGGAGAAGGGGTCAAGAGGTTGTCACAGAAACTTTTGATGTCTCTTAT 
TCTCAGTTAAAGTCCACTGCAAAAGAAGTCTGCTGGCTCTAATAAAGCTTGCAACAGCAT 
GGGCCAGTGACATCATCATGATTTCTGGCAACAATATGGACCACAAATATCATGGCTCAG 
GTGGCATTACGGACCACAGACATCAACATGGTCTCTGGCAGCAAGAACCAGAATCTTTTG 

10 AGGAGGCTTCATTCAGAAAATGAATTTTTCTTCATCCCAGATATACTGATGTTGCTCAAT 
CAGAGTATTAGTATGGTTGGGCACCATATTTGGGGACAGGACCTTC7\ATATTTCCAGGCT 
GCTGTGT7VACACATTATCTTTAGTGTCAGGTGCCCTTAGTGTCAGGACATGACCATCATG 
TATGCGCCTGTGGGCAGAAATACATCTTTGTACTTTCTTACACCTAGCAGGGTGAGTAGC 
AGGAGCAGCGGCATTAATACTTCCATACCTCTGGGCAGCCTATCAGGTATCATCTAGGCA 

15 AGGT7VAGCCCAGTAGTGGCCCAAGGCTCCTGGTGTCTACTTGGCAACAACATGCTCCTTT 
GTCTGCACTGCCATATCTATGGCTGGTTCTCCATCCCTAGTTCTGCTTCTCTCAGGTTTT 
ATACGACTCTATTCCACATTCTATTTTTCCAGTTCCATGAAACCAGTGTTTAAAAGTATC 
ATCCCATAAGACCGGCCTTTTAAAGGTTATTCTGGAGATATTGCAGAGTCTGCAG 

20 

SEP ID NO: 166 

T2R Family Consensus Sequence 1 

E ( F/A) (I/V/L) (V/L)G(I/V) (L/V) GN (G/T) FI (V/A) LVNC ( I/M) DW 

25 

SEP ID NO:167 

T2R Family Consensus Sequence 2 

30 (D/G) (F/L) (I/L)L(T/I) (G/A/S ) LAISRI (C/G/F) L 

SEP ID NO:168 

T2R Family Consensus Sequence 3 
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NH (L/F) (S/T/N) (L/I/V)W(F/L) (A/T) T (C/S/N) L (S/N/G) (I/V) 
SEP ID NO:169 

T2R Family Consensus Sequence 4 

FY ( F/C) LKIA (N/S) FS (H/N) (P/S) (L/I/V) FL (W/Y) LK 
SEP ID NO:170 

T2R Family Consensus Sequence 5 

LLI (I/F/V) SLW(K/R)H(S/T) (K/R) (Q/K) (M/I) (Q/K) 
SEP ID NP:171 

T2R Family Consensus Sequence 6 

HS(F/L) (I/V) LI (L/M) ( G/S/T ) N ( P/S/N) KL ( K/R) (Q/R) 
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